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HE Experience I Long has 5 
of your Zeal in the faithfui * 3 
diſcharge of your Truſt, the concern 

you ſeem to have for the Improve- A 
ment of Youth placed at this Scwoor, | 

for Education, and your Diſpofitions 

to promote every Deſign that tende 

"zo the Advancement of uſeful Lites. 5: 

» | nature, make me hope, that thit | 
Treatiſe, which aims that way, may.  " 
venture to ſhelter itſelf v under your _— 
Patronage. _ 
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That a mutual Agreement and 
Harmony may long jubf/t among ſt 
voi, that you may long continue an | 
Honour io your Town, Encouragers | 
of Science, Benefactons to Hociety, 
Happy in Hour ſelves, your Fami- 
lies and every other circumflance of | 
_ Life, is the ſincere Wiſh of Lam, 
who with the deepeſt ſenſe of Gra- 
zitude, {ub/crives himſelf, 
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E muſt be little verſed in the common affairs of 
* life, who does not know the great uſefulneſs of 
 W Arithmetic : as no buſineſs can be carried on without the 
help of numbers; no trade or commerce exercifed withs 
4 of cout regular accompts. And as the utility of Arithmetic is N 
„ thus extenſive, ſo there are extant many Treatiſes on the 5 
| ſubject, ſome of which are excellent in their method, B. 
Fa" in my opinion there is ſtill 100m for a general, conciſe, 
and rational piece, better adapted to the ule of Schools, 
as well as of thoſe who have not the aſſiſtance of a Maſter: 
for all the Treatiſes that have occurred to me; have eithe 
all, or none of their examples wrought at large; which, \ 
in the firſt place, renders them unfit for a Matter in his we 
School z and in the ſecond pia:e, not fit for thoſe Who 
would acquire a competent ſkill in Arithmetic, without 
the aſliſtance of a teacher. To remove this deſect, is = 
the intention of the following Treatiſe; and in what. . 
manner mydeſipn is Executed, I is wholly lubmited to the” 
impartial Reader. 1 


In the eld of this undertaking, T have 3 my 
utmoſt endeavours, to deliver the definitions and ru es 
N in as brief a manner as poſſible; to make them, at tha 
ſame time general, and yet free from ſuperflu ties, which | 
commonly attend definitions of thi bin ark, hae 
given ſuch notes after them, as face N u 
not flowing from the general rules they { fs 
ing to explain (hem, or facilitate the 
4 3 
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each rule alſo there is annexed, a great variety of the W 
beſt choſen examples, with their anſwers, the greateſt 7 
part of which are new, and which the reader cannot fail. 
of underſtanding, by means of the previous examples 
vn cught at large. Afier the four firſt rules in ſimple and 
compoucd numbers, I have expreſſed the operations in al- 1 
gebraic ſigns, which in my opinion is far the beſt method, If 
for it not only ihortens the woik, but the operation, IB 
when finiſhed, 3s jitſelf a rule by inſpection. F 


And it may be noted, that, where fractions are in the 
anſwers to any of the examples in the rules preceding, 
vulgar fractions, they are wrote down as they aroſe with- 
out any abbreviations; bur all fractions in the anſwers af. 
terwards are abbreviated as much as poſſible, 1 have treat» Þ 
ed the four fundamental rules, viz, Addition, Subtra&tions 
Multiplicatien, and Diviſion, firſt in ſimple numbers, and T4] 
afterwards in compound; for by teaching them in this 
order, difficulties do not fo faſt ariſe. Yet I have delte 1 
vered them in ſuch a manner, as to have litile or no de- Tz 
pendence on each other, that they may be taught in what 3 
order every Maſter chuſes. 1 


I think it quite needleſs for the firſt ſimple rules to be 4 | 
copied out into che Scholars books; but if any Maſter chuſes I 
to have it done, I Would adviſe him to make his Scho- 
lars run over the examples firſt upon their ſlates ; then 
begin the rules again, and write them, with a ſew exam- | 
ples to each, in their books ; and thus he may with | 
eaſe mix the ſimple and compound rules together. Tho! | 
I ſaid beſore, there is nothing ſupcrfluous in any of the | 

P. oblems or general rules; yet the judicious teacher may 
omit any notes, examples, or particular caſes he may think 
fit, And if every Scholar has a printed book, he may 


to be c work upon the ſame queſtion, will be apt to make his | 


huſes 
Scho- 
then 
exam 
with | 
Tho' # 
f the | | 
r may 
think 


: may 


ther 
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either write all the rules and examples in his aceompt 


ful. book, or may omit . the Rules, Notes, and Tables, and 


write down only the operation of each example, eſpecial» 
ly where the rules are long and tedious, This book may 
alſo be of peculiar ſervice to boys when taken from 
School, either in making a farther progreſs by their own 
application, or in the retainment of what they have al- 
ready learne4, I have, contrary to the practice of ſome 
Miſters, inſerted ſeveral wrought examples in each rule: 
123 found by repeated experience, that a Scholar will 
ſocner get both the rule and its meaning, by ſceing a few 
1 wrought, than by any other method. But any 
| Maſter, if he pleaſes, may ſoon make new queſtions of 
thoſe that are ſolved, by only changing a figure in the 
data; and when his Scholars have gone throu h the ope - 
Fab may make them invert the queſtion in- order to 


| prove the truth of their work; that is, make a new queſtion. 


to prove the old one; and this will be no bad exerciſe lot 


them. 


This method of altering the data of a queſtion is of 
great utility in a School; for, as Mr. Dilworth obſerves, 
«. ſome boys, lazily inclined, when they ſee another at 


ec operation paſs for their own.” But theſe little forges 
ries are ſoon detected by the vigilance. of the I 
And this is beſt and moſt expeditiouſly performed 
changing a figure in the data ; for then the Scholar maſh 
of courſe go thro? the whole operation in order ta-obtain 


the ſolution, as alſo thro* a ſecond aperation, ih, order to 
prove the truth of the firſt. 


— 
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It is much the beſt way to enter upon van nd "A 
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will permit; but there are a great number of Scholars 
that have not time to learn Vulgar and Decimal Fractions 
with their various application, who yet of courſe, ought 


to learn the rule of Three, Pract ce, Tare and Tret, Inte- 


reſt, Rebate or Diſcount, and Equation of Payments, ſo 
e ſſentially requiſite in the common zffairs of Liſe; and for 
that reaſor I have treated them in whole numbers: but 
the jadicious Maſter may teach them in whet order he 
ple ſes, regard being had to the capacity of his Pup}, and 
the time he has to ſpend therein, I have omited Huedeci- 
mal Arichmetic, becaule its pace is better ſupplied, in all 
caſes, by Decimal rract.oas, 


Ia this Treatiſe are contained many uſeful and intereſt. 
ing particalars, which might here ve menticned, but I ra- 
ther choſe to refer to the Work, and to let the Book ſpeak 


for it{elf, only requeſting that the Reader will not too haſtily "iy 


cenſure and condemn it; but that after impartially pe- 
ruſfing it, he will candidly excuſe ſuch defect as may occur 


io him, and have eſcaped my obſervation; and if he ſhould $ 
find a tranſpoſttion of a letter, or a falſe figure, to excuſe it, 


es Errors of the Preſs will inevitably creep in, and ſome 
may have eſcaped my notice, 


It is not in the leaſt pretended that all thiros treated 4 
of here are new; for J have collected ſome (ſuitable to my 5 
plan) from the Wiitings of my predeceſſors, and here 


make this public acknowledgement tor the afliftance, 


N. B. Thoſe who may have occaſion to learn Merchants 
Kceompts,' 1 would recommend to their perufal. Koosb's 
Buok-KEEPING, as being in my opinion, the beit extant, 
both in Theory and Practice. 
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| E ze third Queſtion in Double Fellowſv:p, page 189, read as 

W- | follows, | | 

Six merchants trade after this manner. A puts in pol. 

for 6 months, and 60l. for 4 months. B puts in gol. for 
8 months. C puts in 160l. for 5 months, and 1ool, for 4 
monthz. D puts in zool. for 7 months, and 100l for 5 
months. E puts in 3ool. for 10 months, and icol. for 2 


months. F puts in 400l. for 3 months, 2001. for 4 months, 
and 200l. for 5 months. They gained 686,41. what is 


the ſhare of each merchant, 
1 | P age 8 | | read 
It 83 b[ 490720 4 490740 
1 4184 91166 | | 7186 
L WED 10 years os... 
1 3518 21 poles ie 
een x x8 
N 43 3b | 1741 6s. 21d 8741. 68. 21d. 
. 51 13b[ 13882471 1883471 
766 41. 10s, "241" 008. 
=o 77110 continued contained 
al 179 U'b zl. 9s. 23d. Anſw. 831. 9s. 27d, Anſw. 
"hg 8811 Anf. 2181. 198. 31d. Anſw. 2221. 158. 03d». W 
iin 141. 78. 6d. 141 178, d. ſt 
857 17% 
WE. 9710 | 3 cwt. Cloff, 1 cwt. Cloff. 
20005 131. 138. 131, 108. 
13 128 10 b 334 336 2 
E 1b 383 the com. Denom. 384 the com Denom. 
5 Anſw. 27 Anſw. 283 ; 
7&9 U 384 42 & for 384,3 334 
No 24975 | - 499590 
C 355 
9 | 6144=3=2072 6144+-3=2043 
| 2b | 61445332 —|6144-3+2—1, 
4 9 | I2285 X048 12285 Xx 2048 


7 Note, 6 denotes from the bottom, 
. | 
The Reader is deſired to Correct theſes 


— a. a. Aa 
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+ INTRODUCTION, 
l. n 7 ATHEMATICS originally fignified any dif. 
* I ipli learn? Matheſis:) But now it is tha 
4 B ciplne or learning, ( | 1 at 
s | 4 cience which contemplates and treats of all kinds of quan- 
2 3 ities chat are capable of being numbered or meaſured. 
5 rnat part which relates to number only, is called Arith- 
95 | prctic ; and that which relates to meaſure in general, whe- 
: cher length, breadth, motion, force, &c. is called Geometry, 
When theſe two are converſant about multitude and 
magnitude abſtractedly conſidered, they are called pure 
3 for abſtract Mathematics, and are the foundation of all he 
1 other parts. When they are applied to particular ſub- 
zects, they are called mixt Mathematics. Mathematics are 
iso called ſpeculative, ſo far as they are concerned in find- 
1 ; Eng out true propoſitions ; and practical, as they relate o I 
uſe, and are applied to practice. 2 wil . 
J | QUANTITY is whatever will admit of. apa RE 
++* N en and diminution; or is capable of any ſort 4 ar. oe 
tion or menſuration. 8 F 
4 PROPOSITION is ſomething propoſed f to be 
Cs 7 proved or demonſtrated. 
A THEOREM isa e bas laik | 
down as an acknowledged truth; and a ſet of ſuch theo-; : 
rems is called a Theory. 


A PROBLEM is a queſtion requiring Satin i. 
done. A limited Problem is that which has Hut ons 3 
: lw, An unlimited Problem is mat which tas: n * IR 


f ' F a . 
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it. A numerical Solution is the anſwer in numbers. 44 0 


I T0717 E O DU C1 110: MN: þ 
infinite number of anſwers. A determinate Problem f ul A 
that which has a certain number of anſwers. | 


'T 
—— / ? 
13 1 


SOL UTION of a Problem is the anſwer given to 1 


geometrical Solution is an anſwer by the principles of Ge- 
ometry. A mechanical Solution is one which is gained 
by trials. * P 


A LEMMA ſignifies a pr: pdt which ſerves pre- my ns 
viouſly to prepare the way for the more eaſy apprehenſi- 
on of the demonſtration of ſome Theorem. 


A CORROLL AR Y, or Conſectary, i is a conſequences * 
drawn from a propoſition already demonſtrated; 5 


A SCHOLIUM is a remark made on any propoſ- 1 
tion, corrollary or diſcourſe. 


Y . 

PRINCIPLES are the firſt grounds, 8 foun- 
dations, of any Science; as Definitions, Axioms, Poſtulates, yh 
and Hypotheſes. | 2 


A DEFINITION is our explication of any word or 


term in any Science; which explication ought to he clear, 


and to contain no word or term, but what is already 7 


underſtood. 


An AXIOM, or Maxim, is ſuch a common, plain, 
ſelf-evident propoſition, as nobody can deny without con- 
tradicting common ſenſe and reaſon. And nothing ought i 
to be allowed for an Axiom but what is thus clear and 5 
ſelf evident: as, that nothing can act zohere it is not; that 4 1 | 
thing cannot be, and nit be, at the ſame time; that the whole 14 
greate than a part thereof ; that no body. can naturally go into 


nothing : Out of an infinite number of ſelf evident truths that 
occur 


5 
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{cur to the mind, men ſelect ſuch as are general, and of moſt 
e in demonſtrating any ſcience, and lay them up in ſtore to 
ha ve recourſe to, as need requires. And tho' in their reaſon - 

es: ing & they do not always mention ſuch and ſuch Axioms ; yet 
4 mind perceives the force of them, without Ropping | 
hear them particularly repeated or named. 


* POSTULATE, or Prtition, is ſomething re- 
qu red to be granted, which is too evident to be denied. 


* n HYPOTHESIS is a a ſuppoſition aſſumed to be 
tac, by which a man is to argue, and build his reaſoning 


DEMONSTRATION, is a chain of arguments de- 

pehding on one another, and founded primarily on-firſt 
oft and ſelf evident Principles, or plain Propoſitions eſta- 
bit ed and proved from them, and at laſt ending in the 
if ſWucidle Proof of the thing to be demonſtrated. 


[ETHOD is the art of diſpoſing a train of argu- 
n ts, in right order, either to find out the truth, or falle. 
- d of a Propoſition ; or to demonſtrate it to others 
Mn we have found it out, This is either analytical or 
v1 Whetical, 


foun- % 
lates, 


AL vs Is, or the 4rahvic' Method, is the art of 
ing out the truth of a Propoſition, by ſuppoſing the 
Io to be done; and going back ſtep by ſtep, till we 
Neat ſome „ truth. This is called the method of 
ough! p en, and 1s generally uſed in A 


r and 

that a WY NT HE SIS, or the Synthetic Method, is G 
»bole i ut truth, by firſt laying down ſome fimple and eat 
go into K1ples, and purſuing the conſequences. till we cbme at 
hs that Moncluſion. This method W N at the moſt ſimple 


cur A 2 * >": 1220 
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and eaſy thing s, and proceeds to the more compound and 
general. It is alſo called the method of compoſition, and 
is contrary to the Analytic method; as this proceeds from 
known principles to an unknown concluſion ; whilſt the o- 
ther goes in a retrograde order from the thing ſought, as if it 


was known, to ſome known principles. And therefore 


when any truth has been found out by the Analytic me- 
thod ; it may be demonſtrated in a backward order, by 
Syntheſis, 


_— — ”"_ — 


— 
2 — 7 


The Sienifcation and Explanation of the 
Signs, or Charatters, uſed in this Treatiſe, 


CHARACTERS, S1GNIFICATION. 


+ ORE, or to be added, being an affirmative ſign» 

Thus 9+6 ſignifies 6 added to g ; and 446 

denotes à added to h, or the ſum of aand 5. The like 

muſt be underſtood when ſeveral numbers are connected 

with the ſign + as 7 +4 +63+72. Letters with a line 

drawn over them, thus ere the Sum of a, 
6, c, and d. 


— Lua, or to be ſubtrafed, being a negative ſign, 
Thus 9—6 means 6 taken out of 9; and a—b denote: 
the remainder when 5 is ſubtracted from a. 


X Mvrrivtin by, as 9x6 ſignifies 6 times 9, ot 
9 multiplied by 6; alſo ax6, or ab. is the product of 
and h, multiplied together where note, if letters ſtand 
together like letters in a word, as abcx, they denote tht 
product of a, B, c, and x. But when a number is prefixed 
toa letter, which is called its nvmeral coefficient, as 
10 x, it denotes ten times x. 

Diei- 


IL 


INTRO DUCTION: v 
ad — DivipeD by, thus 9—3 ſignifies 9 divided by 3, allo 


nd 3)9( or 9 ſignifies g divided by 3, and in general a=b, 
"Mm or 200, or 5 is the quotient of @ divided by 5. 
o- STOR. oy ; 
F it = Eur, or equal, as 9+6=15, that is 9 and 6 
ore equal 15; alſo 9—6=3, that is 9 leſs by 6 equals 3; 
ne- alſo 4 32 12, or 4 multiplied by 3 equals 12 ; alſo 
by 12=3=4, or 12 divided by 3 is equal to 4. 
. To, or / to, in the rule of Three or Proportion. 
the :2 So is, or 2whar awill, a note in proportion, thus as 
2 2:3 :4:6, ſignifies as 2 is to 3, ſo 154 to6 ; and as 
" a:b:*c:d, that is as a 1s to 35, fois c to d. 
== Continua! PrxoroR TION, a:6:c:d=; or a, 15 c, FA 
ſign. are in continual Proportion. FR 
a-+b ö 
like $ SECTI10N, is put to diſtinguiſh the diviſion of a Chap: 
ected ter, as 9 IV. ſignifies Seftion Fourth. 22 
870 Alſo for he fake of brevity +ed is put for added, 3 
O01 4, 


for ſubtracted, ed for multiplied x for multiply, = for 


divide, and—ed for divided: likewiſe ing for adding. —ing 4 ö 
ſign. ſubtracting, King multiplying, x er multiplier, —ingfor AE 
note: dividing, and —for for diviſor, i in the following Treatif& fb nu 
I wvald adviſe the Learner to make himſelf acquainted 1 


9, ai "ith the above Signs or Characters, with their ſignifica- 
of tions, which, being perfectly learnt, will help to contract 
ſtan the work, and is a ſhorter, better, and more ſignifioant wa) 


e the of denoting what is to be done in moſt operations han can 
refixedlMl be exprefled.. in words at length. e eee 
Az 3 ER — 
. _ * 2 1 * * * 
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Arithmeticians Guide. | 
ARITHMETIC. 
LT NTT 10 ns 


SPRITHMETIC is che art of numbering, 
or of performing calculations by a right ma- 


nagement of numbers. 
2. An Unitis the beginning of number, and 
is that by which every thing is called one. 


4. An Integer is a whole thing. | 
t. A whole Number is a preciſe number without any 
parts annexed. 


6. A mix! Number is a whole number with ſome part of | 


an unit annext ; which part is called a fraction. 
5. One number is ſaid to meaſure another, when it ſo ex- 
actly divides the other, that nothing remains: but if there 
be a gemainder it is ſaid to divide the other, but not to mea- 
ſu | | | 
45 Fee, Any number is a meaſure to itſelf. And 1 
is a meaſure to any number. 1 

8. One number is ſaid to be the nultiple of another 
when it contains it a preciſe number of times: as 30 19 
the multiple of 6,. for 6.15 contained 5 times in 2 

FR 6 9 An- 


| * 3. Number is a collection of units: by this 
every thing is computed. 


tw 
an 
by 


ot] 


4 


Thus pounds, ſhilli 


PT H E Chorofer; by which. nations. ee, 


5 

9. An Aliquot part is that which is cmi 2 preciſe 
number of times in another. So 4 is an aliquot part of 
the numbers 8, 12, 10, £0, 34; 36---- 

Cor. Hence 1 is an aliquot part of any number : but a 
number cannot be called an aliquot part of itſelf, 

10. An aliguant part is ſuch as is. contained in another 
ſome number of times, with ſome pur: or 2 825 over; as 3 
and 4 with reſpect to 10. 

11. An even number is that which may. be divided into 
two equal parts; as 8 into 4 and 4. | 

12. An odd number is that which cannot be divided it into 
two equal parts; as 3, 5, 7,9, 11, &C., 

Cor. The numbers 1, 2, 3, 4, &c. are alternately odd 
and even for ever. 

13. A Prime Number is that which can only be meaſured 
by an Unit. 

14. Coprimes, are ſuch numbers as are prime to each 
other, when only an Unit can meaſure them both. 

2 Therefore 1 is prime to every number. 

A plain Number is the product of two other ane 

1 A folid Number is the product of three numbers. 

17. A/quare Number is the product of a number by it ſelf. 

18. A cube number is the product of a number * its 
ſquare. 

19. A perfect Number is that which, i is equal ts the lum 15 
of Al! its a ih parts: as 6 is a perfect. 2 2 1 
its aliquot parts 1, 2, 3, being ad edreftore the ſame. © 

20. A compoſite Number is produced by multplying ſe ſe- 
veral other numbers together, called Factors or 
ers. Or it is that which other numbers beſides unity Will 
meaſure, as 4 meaſures 8 by 2, and 2 meaſures 8 by 4. 

1 | Denomination: i 45 the name OT. any Integer or thing. 
s, pence, and farthings, are ſeve- 
ral denominations z w ve ſhillings are of a low * 
mination than pounds, and higher than pence. @, 


— — "—_— 
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are either the ten aumerical Fopunts < les 
called digits) of the 4rabians, or the ſeven. a 11. 


Ki C 
ters of the Romans. The Names of thoſe Characters, and 
the Numbers they ſtand for are won ſet down. , + 


Arabian Figures. 3 8.4 
o nothing, or Cypher. £35 $i Roman Letters 
x one, or an unit. I one 
Then 1+1=2 two. e 
2-+1=3 three, 99 
3+1=4 four- L fifty. 
4+1=5 five. | C hundred. 
' $+1=6 ſix. D five hundred. 
6+1=7 e. M thoufand. 
7 +1==8 eight. ER 
8+1=9 mine. 


Then g9+1=ten, which has no ſingle character; and 
_ by the continual addition of 1, al all numbers are gene- 
3 

The whole art of Arithmetic is performed by theſe ten 
6 ures, and their various application in the five fundamen- 
tal Rules, viz. Numeration, Addition, Subtraction, Multipli- 
Cation, and Hafen. 


„ IXI I. 
1. FF toor from equal numbers, equal numbers be 
added or ſubtracted their ſum or remainder will be 


+ . ie val numbers be xced or =ed by equal numbers, 
their'pr uct or quotient will be equal. 

3. Unity or 1 neither multiplies nor divides ; 1. e. the 
produd or quotient is ftill the ſame. 

4. If a number be compoſed of two numbers x ed toge 
ther; either of them meaſures it by the other. 

* If a number meaſures ſeveral other numbers, it like- 
Wi e meaſures the fum, or difference, of theſe numbers. * 
6. Ha number meaſures another, it alſo meaſures overy 
number which that other meaſures. 

7. Ha number meaſures the whole, and a pare” taken | 
25 away, it alſo W reſidne. 

8. The whole is run tothe oe of al its parts N | 
11 Thoſe things which are e al amon themſelves; are 
3 to- one another. - an . al Er raticats 


nd 


| 4 ) 
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they ſtand jointly. The order of 


CHAP. 1. 


The fundamental R ULES in Common. 
ARITHMETIC. 1 
$1 Of NUME RAT ION. 


UMERA TION teacheth to write any number 
named, and to read any number written. Obſerve 
therefore the places, names, and value of the ow 12 


the Table. | ow, 4 
NUMERATION TA 1 B. 3 
— — — — 7 

f | 2 F- . 2 
Z 8 3 
19 = 2 2 2 | 
2 8 &.. 7 -- 
2 I > E 9 Ea 
Y — RN = © | FE 
CCNP 15 
ͤ 
S r %$-- 
F 3 22 — 
8 33 3 3 | 
BED wig BAD 
"ol 8 8 538 
E E EN E S tb EE Eg. 
7.3.3 3 3 9 4 ‚⏑‚ ‚—‚‚ "$87 


1. The value of any er nat. n me 
figure or figures alone, but upon the figure or eden? 4 


es the erig t hand to the left : theyeſov 3 ny charaftes 


* 


(5? 
is increaſed in its value in a tenfold proportion as it is 
removed to the left of the other figures with which it is 
connected: as in the figures 555, the firſt 5 is five ones but 
the ſeconds 5 tens, or fifty, and the third is 5 five hun- 
dreds and ſo bn. Therefore the numbers in the Table are 
SR... | | 

Seven hundred and thirty two thouſands, three hundred 
and eighty nine millions, four hundred and ſixty ſeven 

. thouſands, five hundred and fifty five. 

2. A eypher of rtſelf is nothing; yet when put on 

the right hand of other figures, it increaſes their value in 

the ſame tenfold proportion as above deſceribed. Thus 4 

ſignafies 4 ones, but 40 ſigniſies four tens or forty, 400 

hgnifies 4 hundred, and 4000 four thouſand, &e, Alo 

1 ſignifies one, 10 ten, 100 a hundred, 1000 a thouſand, : 

and ſo on; and in general ten units make one ten, ten tens 

make one, hundred, ten hundreds make 1 thouſand, &c. 
3 To able to read twelve figures is as much as any 

common buſineſs requires. but you may read as many as 

=. you 3 by the following Rule 38 
RULE. Begin at the units place and diſtinguiſh your 

figures into periods of ſix figures each, and half periods of 

* _ three figures each. The firſt period to the right-is units, 

the 2d millions, the zd bi-millions, the 4th tri-millions, 
the 5th quadri-millions, the 6th, 7th, &c. quinti-millions, 
ſexti-milljions, ſepti-millions, octi-millions, noni-millions, 

deci- millions, &c. The firſt half of any period is fo many 
ones of it, but the laſt half is ſo many thouſands of it. 

- %Example 1, Let it be required to read the ſollowing 
numbers, | | 2 | 


Sexti-mil, quintiemil, quadri- mil. tri - mil. M-mil. Milkons units, 


th. un. th. un. th. un. th. un. th. un. th, un. extexu * 
673.874. 237.063 7565131. 7365730 567,311. 726,734. 967,361. 
Six hundred ſeventy three thoufand, eight hundred ſeventy | A 1 


flour ſexti-millions; 

Two chundred thirty one thouſand, forty three quinti-mil. 
deucn hundred fifty fix thouſand, one hundred and tharty 
7 quadrz-millions ; e bach val! 
Seven hundred thirty fix thouſand, ſeven hundred and 
thirty tri-mllions ; . 5 Five 
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2 * um s . - >. 4 — — ny - 3 * 
: ” Yo} we ; | « x — r 2 2 N b - 7 * * — 
= 4 * 2 — IS 1 0 * : EE Ml, 8 * 
_ 4 q » * — 883 22 ” 8 . 77 0 * " + t sn R : PL M5 * 
» — "— > 23 — Tn. 4. ES —— i _ Te "—_ * 1 we 1 2 no 17 r r Hens 6 2 * © 4 22 
vu = 2 - b 9 22 4 P on . e £ * 4 = = axe 4 2 ©, — 2 V 
ng ey OS * A r a>; — 1 S — — n ©, Rx * * 3 8 LY — pas 4 C * — — > „ * * bo * N 
* Es -& A 4 os N 2 * : * 2 * vis 2 I” * 1 * 4 #4 4 a0 L — 
— - , ** di 
* ” — a + £3 4.” 9 
. 2 N 5 wn, $4 
g 1 ” „ 
1 n * o 
e 
A - 


L eve x) bp; - 2 a — — — 2 om" - , 
wakes - —— — 1 tha oe — 2 7 p 3 Ot 4 +4 — ” K ** 4 
A 8 Dun * 2 2 e n Ig) Os * N * 2 4 - " 
* 2 I ER EIAGER "Ig 4 wk i - . 
69) - c wr 4 IS... © 3 8 * N 9 4 ; 
— = 7 —_—_ * ie 0 * . A 2 , 7 5 A 
Wr * * 0 ” a A N ) P 
— 


28 
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VF 
Five hundred ſixty ſeven thouſand, three hundred and ele» 
ven bi-millions ; "= . 
Seven hundred twenty ſix thouſand, ſeven hundred thirty 
four millions; _ I 
Nine hundred ſixty ſeven thouſand, three hundred and 
ſixty one. | e ; 
2. It is required to expreſs in words, 350 . 
3. Write down in words 720 10346746701 3. 
4. Write down in figures, thirty ſeven thouſand bi-milli- 
ons, three hundred forty thoaſand, nine hundred and thir- 
ty four millions, two hundred five thouſand, five hundred 
twenty four. | e 


1 


wn 
$S 


8 II. SIMPLE ADDITION. *- 
IMPLE ADDITION is a rule by which /ſeverat 
numbers of the ſame denomination are collected to- 


gether. The number ariſing from thoſe collections is 
called their Sum. n 


8 N 3 


K : 

1. Place the ſeveral numbers under each other . cat ; 
units may ftand under units, tens under tens, hun- 
dreds under hundreds, &c, and draw a line under= 
JGG 

2. Begin at the place of units, add up all the figures in 
that row, and if their ſum be leſs than ten, ſet down that 
ſum trait below ; if their ſum be even ten or tens, ſet doẽwu 
a cypher; if aboye ten or tens, ſet down the overplus, 
and for every ten carry an unit to the next row. 2 


3. Add up in like manner all the figures in the tenz | 
place together with the units you carried; ſet down the 
verplus above the even tens as before, carry the tens ( 
the next.row. ; and ſo on to the.laſt ; and the E 20 
he line will be the whole Sum. 132 W 3 
To prove addition, begin at the top, fe se 
lownwards, by the ſame rule as you added f 3, 
f the ſum is the ſume the work is right. 


w 
892 
. # ow” rr * * 
oy 


* 
- 


C34 


Example 1. Let the numbers, 8967, 890, 103, and 
76, be added together. When N down according 
as the rule directs, they will ſtand thus; | 


8967 eginning at 6, fay 6 and 3 is 9 

; 9 o and 7 is 16, ſet ow 6 and cw 's 

10 3 Then ſay 1 and 7 is 8 andg is 17 
76 and 6 is 23, ſet down 3, and carry 
w——__— , hn: and 13and 8 is 11 and 
3 6 gis 20, ſet down o, and carry 2, laſt- 


Sum 1 © © 
* — ly, 2 and 8 is 10, which being the laſt, 
Yet down. 


eaſy to conceive the reaſon of carrying the 


; Id is very 
tens to the next place; for the ſum of 6, 3 and 7 being 


16, the 6 belongs to the units, and the 1 to the tens. 


Again, the ſum of 1, 7, 9 and 6 being 23, which are tens, 
the three belongs to the tens, and the 2 to the hundreds. 
Then the ſum of 2, 1, 8, and 9 being 20, which are 20 
hundreds, the o belongs to that place, and the 2 to the 
next place which is thouſands, Laſtly the ſum of 2 and 8 
is 101. e. 10 thouſand, that is o is in the place of thou- 
ſands, and 1 in the place of ten thouſands. Or in ſhort, 
thus. 
The ſum of the row of units 

* The ſum of the row of tens 
The ſum of the row of hundreds I 
The ſum of the row of thouſands 8 


— — 


10 0 3 6 by axm 


Ex. 2. Ex. 3. Ex. 4. 
i 6.7 4 407461 2 6 
3723 78956 437 
76 7 3 4073 4188 
91010 219 7610 
701 3 1 10 17 
13 49072 22398 
5 A perſon dying left to his Jidew 5000. pounds, He 


| bequeathed to a Charity 864 pounds; to each of his five 
85 | Nephews 


* 


duce 
18 11 K 


1 

wphewos 155 pounds: to each of his feven gicrer 1053 
pounds: to 10 poor Houſe-keepers 6 pounds each, and 
563 pounds to his Executor; how much did he die poſſeſſed 
of? Anſwer 22683 pounds. | 
5 6. From the Creaticn to the Flood was 1656 years; 
324 thence to the building of Solomon's Temple 1336 years; 
val thence to the birth of Chri/ ioos years; in what year of 
aft. the world was Chriſt born? Anſwer Anno M. 4000. 


at 
1. 


laſt, wigs — — 
ae $11. Of Semple SUBTRACTION. 
e | 1 
eing UBTRACTION is the taking a leſs numbet, 
tens. called the /ſubdutend, from a greater, called the minu- 
tens, ezd, in order to find a third number, called the remainaer, 
reds. or differences 4 IS 
E. 20 . | | 
the | 
ind 8 1ſt. Place the inuend uppermoſt, and the /ubducend un- 
thou- 


der, ſo as units may ſtand under units, tens under tens, 

&c. and under them draw a line, 3 

2. Begin at the place of units, and take each lower figure 

ftrom that which ſtands over it, ſetting the remainder 
ſtrait under them below the line, and all thoſe remainders 


ſhort, 


* 


together will be the required difference, ＋ 

3. When the lower figure is greater than that which 
ſtands over it, conceive ten to be added to the. upper, and 
take the lower from the ſum, ſet down the remainder, car- 
Tying 1 to be added to the next lower figure, take the ſum 
from the upper, ſet down the remainder ; and ſo proceed 


1 


2 6ſom one row to another. 5 8 
437 To prove ſubtraction, add the remainder to the ſab- 
188 2ucend, and if the ſum be equal to the minucxd, the work = - 
6 1 on. right. | N N N 
— 1. From 3 8 0 4 26 7 8 the Minuend, 
398 Take f 1 2 2 


5 dhe Subduten l. 
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In operations of this ſort when che lower figure is great - 
er than the upper, 10 is added to the upper; ; as for in- 
ſtance 7 is greater than 2, therefore one is borrowed 
from 4 to make 12; then 7 from 12, and thers 
remains 5; then the next figure 2 ought to be taken from! 
3. inſtead of 4; but the reſult will be the ſamk, whether 


you take 2 from 3, or add the 1 borrowed ta 2, and take 


the ſum 3 from 4, in either caſe 1 remains. Again 1 from 
o you cannot take, but borrow 1 from 8 to make 10, from 
which take 1 and there remains 9, then one and 5 1s 6, 
which taken from 8 leaves 2; laſtly nothing from 3 
and 3 remains, 

FI 2. From 5 O 4 0 4 6 1 2 3 Minuend 

. Take I 75 1 5 8 © 7 Subducend. 


Rem. 332888106 


— 


3. Ralph was born in 1689, and Sed in 1765, how old 


* was he ? Anſwer 76 vears., 


4. Ralph died in 1765, his age was 76 years, | in What 


5 . - yur of the Lord was he born? Anſwer 1689. 


5. In the year 1174, Henry II. conquered Keland, 


> 4 annexed it to the Title of the crown of England: how 
> Jong | is that ago, this year being 1765 Anſw. 591 years, 


Iñ what year of our Lord, did Henry II. conquer 


. © Qoſtaat, it being 591 years fince, and the Proſeny Year 


11765 ? Anſwer 1174 years. 
7. What number added to 70437 6, wall make it 


5 e Anfwer 221 


3 ; ars. 7 | N 2 
„ The e of Ge Fg v was 8 in abe U 


4 " - 2 


2 1 _ 0 I | s 
7 4 ; 6 


the awd {$00 1 bun 445 yours” belote uhr 


. 
in- temple, and 260 years before London: Carthage was built 

wed 113 years before Rome, which was founded 744 years be- 
here fore Chriſt, who was born Anno Mundi 4000; is London 

from or Carthage the ancienter city, and how much ? Anſwer 
ther Loudon by 326 years. ä 

take 11. A 15 13 years) younger: than B, and 17 years older 

from tag C; who in the year 1743 was known to be 24 years 

from {Wot ages, how old was each of theſe” perſons i in 1765. An- 

is 6, fwer A; 63, B, 75, C, 46. 

12. The ſemidiameter of the Father Orbit, or ann nal 
path round the Sun, in the center of the ſyſtem is about 
81,000,000 of miles; that of Veni, 59,900, o when 
they are both on the fame ſide the Sun, they are in Perigæ?: ; 
hen on different ſides, in Apogæo: what is the difference. _ 
ff their diffances in both licks cireumſtances. Anſwer 1 = 
illions of miles. MY 
13. A is 19 years older than B. who was 27 e 
ige in the year of our Lord 1745: how old is 
n 1765, who in the year 1763, was within Sh 
ears of being as old as both, A and B together f F 


wer 87, 


* 1 
„ . 2 
I 1 v# x 3. 
i 8-0) 


% 7 1 * wt 
* 2 + 5 
"ws 1 


cland, 14. The mean - ities between the Earth HE Jap - mo 

: howMeing 81 millions of miles, and between the Earth * wor 
years. Noon 240000 : how far are theſe two luminaries aſundęr in 2 
onquer eclipſe of the Sun, when the Moon is linealty between 1 


e Earth ang Sun; and in another of the moon, when © __ - 
e Earth is in fine between her and him ? Anſwer of (he: + -- 
n 80760000 miles, Of the Moon 81240000. PEO” 3 


— 4 : 1 1 |; 3 ; . n 
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> IV. Simple M U L 1 IP LI CAT 10 N. 2 "SY 
„ 8 5 4 1 
rULTIPLICATION 18 the repeating 2 gien 
amber of./quarizgtys called the multip! and 
any Fiangg-0 e kme, as there are unit i 
er given Number, on Ec i 
led the produtt,, Bath n Pier 
led e Mul een is a e metha! 

WO. nn Es ne] Cn 2 


E The uſe of the Table is this; find one fi re in thetop 


Aukt. For inflance, ſuppoſe you would muffin 4 by 9 


of addition, and is performed by help of the follow» Pe 
ing Table, which muſt be got by 3 : wh 


MULTIPLICATION TABLES 


* 


D 
4_| 6 (8 [10] 12 | 14] 16 | 18 | 20 | 22 | 24 | 
| t9 [a2 | 15þ 18] 27 [24 | 27 | 3o | 33 | 36 

J16[20]24]28|32] 36140 ]44 [48 | 
| 125303540 [45 [ | 55 |69 | 


| [36 4: 148] 54160 136 172 | 

1 L256 ]63]70_[77_} 84 | 

| _|64]72|80 | 88_] 96 
| 81 | go [| 99 08 


10 | 110] 126 

Ss TT TTY 

| _—— 
1 146 


eclumn of the table, the other in the left hand column, 
aA the ſquare where theſe two columns meet is the pro- 


Ad the 9 in the top, and 8 in the fide column, and in thef 

£quare where they meet ſtands 7 2; thus the product of 6 

and. / is 423; of 8 by 81564 ; of ö times 12 is 72 ; of 3 time 2 
9 1527 ; of 12 times 12 is 144, and ſo of any other; _ 


L 


1. Place the Miiltiplier under the Multiplicand, fo, that 
units may ſtand under units, &c. under them draw a line. 


2. Multiply from the right hand to the left, thus: begin 8 
with the units in the Multiplier, by which multiply the 2 
units or firſt figure of the Multiplicand, and fet down che * 
overplus above the tens, carrying the tens in your mind my 
Then multiply the zd figure. of the Multiplicand by the toy 


ſime Multiplier, adding ſo many units, as you had tens t0 
carry; ſet down the overplus, and carry the tens 85 before. 


. 


* 
p "13-8 8 
„ 
9 
1 =D 0 * 


How» WW. Do chit till you come to the laſt figure in the multipficand, 
whoſe product ſet down intire. 

+6 | 3. Then take the ſecond figure of the Multiplier, and 

OE multiply by it as you did by the firſt ; ſetting the firſt fi- 


gure of the product under the figure you multiply with; and 


in like manner take each figure in its order, till all the fi- 
— | WW gures ofthe muliiplicand are multiplied by all the figures 
308 in the Multiplier; obſerving always to ſet the firſt figure 
ot each product ſo many places towards the left hand, as the 
43 | WT multiplying figure is diſtant from the place of units. 
50 . Laſtly, add all theſe products together, and their 
72 fum will be the product of the two numbers given. 
84 Mu tiplication may be proved, by making the multipl'»- 
* cand the multiplier, for then if your product comes out 
— | the fame'as before the work 2s right.. 50 
— Some prove multiplication by caſting out the nines, ; bug | x 
. * that method is not infallible, Fomit it. „ IKE 2 
[332 The beſt and: ſureſt way of proving multiplications. by * 
144] Pavilion. : 5 


4 4 
. 2. Wie 8 dale F 5 7 
1 | Product 72 1. . 3+8+8+8=F4=4 eb 
3 times 2. Multiply 7 o 5 3 4 3. Mult. 9 & © 8 2 * 7 ft ' 
: by . 22 OY 


* 
nr * 1 i XS 


Product 5 6 4,27 2 Product 6.) 262 3. 74 


ſo that 


a line. 


: BI <P ; SE, wn 
E xplanation of the ſecond Example, , WNT HD 4 
Say 8:times 415 32; ſet down 2 and carry 3:3 Kd 


9 5 24, and 3 you carry is 2; ſet down 7. and cartye2s 

wn the times 5 18 40 and 2 carried 1 is 423 ſet down 2 and catxy BE £ 
- mind, $ times .o is q but 4 15/4 ;:ſetdbwn 4-and caryy. 1 5% & ta 
by the 7 is 98 which. = t dowa, ee? Fon hav © It Far + 

n e aka 


; before. 


of addition, and is performed by help of the foll 


ing Table, which muſt be got by heart, =_ Lo 
4 1 . 3. 
MULTIPLICATION TABLE. wrul: 
” | „, ge 
Dir hw 
2 4 | 6 [8-[10 | 12 | 14 | 16 | 18 | 20 | 22 | 24 ? A che 
(3 | 42 [12 Jes fi8 [ar fog [27 [go [33 | 36 ea. 
#  Jo6[20]24]28]32]36 140 |44 | 45 | Wmulti 
5 [25|30]35|40|45]|50 | 55 [69] 4+ 
45 | 36142 }48]54|60 156 [72 bi __ 
„ Ie e and 
A e 4 : | 81] 90 | 99. | 108 } fa 
. 1 10 | Rs | 110 120 as th 
. ; 1 85 | 12 | 32 Th 
11 RSS 
be uſe ot the Table is this; find one figure in thetop 
©," Egumn of the table, the other in the left and column, 1 
ald the ſquare where theſe two columns meet is the pro- | 
Aukt. For inftance, ſuppoſe you would multiply 8 by 9, 
Kpdthe 9 in the top, and 8 in the fide column, and in theſ 
{388 tquare where they meet ſtands 7 2 f thus the product of 6 
EK and is 423 of 8 by d is 64 of6times 12 is 72 ; of 3 time: 2. 
95 27 ; of 12 times 12 15 144, and ſo of any other, 
R V L P! 
1 1. Place the Multiplier under the Multiplicand, fo, that 
4 units may ſtand under units, &c. under them draw a line, 8³ 
1 2. Multi ply from the right han to the left, thus ; begin 3 ) 
3 with the units in the Multiplier. by which multiply the e 
4 units or firſt figure of the Multiplicand, and fet down che 28 
4 overplus above the tens, carrying the tens in your mind} + da 
Then multiply che“ ad figure of the Multiplicand by ha grog. 
ume Multiplier, adding fo many units, as you had tens t0 N 


carry; ſet down the overplus, and carry 1 


«KT. 
» 4 _— * „* 
* : 3 
8 *.% 

Cz PS. 


s 
Po thus till you come to the laſt figure in the multipfieand, 


Whoſe product ſet down. intire. 
3. Then take the ſecond figure of the Multiplier, and 
| ultiply by it as you did by the firſt ; ſetting the firſt fi- 
Neue of the product under the figure you multiply with; and 
In like manner take each figure in its order, till all the fi- 
gures of the muliiplicand are multiplied by all the figures 
in the Multiplier; obferving*always to ſet the firſt figure 
of each product ſo many places towards the left hand, as the 
multiplying figure is diſtant from the place of units. 
Laſtly, add all theſe products together, and their 
fum will be the product of the two numbers given. | 


= 


4091 DP — 4 


© 


Q 


4 Mu tiplication may be proved, by making the multipli- 
6 | eand the multiplier, for then if your product comes out 
—o | Wh the fame as before the work is right. 1 
— Some prove multiplication by caſting out the nines, wat =. 
as that method is not infallible, E omit it. „ 
The beſt and ſureſt way of proving multiplications 
Diviſion. 


* 2 * ; 

7 7 * * | 7 « 
p - A ar 7 2 A „ 
| Pp I; 8 "1,-2.4 S250 

% .» 8 A * 4 + W > 
EXAMPLES {54 = S008 
* : * 2 "VER bd 

g : . (> Co $0 ry 
» * pe . * 


2. Multiply 8: multiplicand,, lg ot 1 
by + multiplier 18 4 WD 


Product 32. i. e. 378T 8188 64824 mY 


2. Multiply 7 5 3 4 3. Mult. 9 60 8 9 n 
4 8 by TR 8 ny 2 


22 — — — 92 
Product 5 6 Ka 2. 2 A Product 6, 7. 2 6 25 Key 2 


Say güne is 325 fr down 2d cm 35 Wa __ 
8 24, and 3 you carry is 2025 ſet down 7 and carry; 24 | 4 
times 5:19.40 and 2 g. is 42; ſet down a and e 8 by 
$ times is a but 44 4 ſet down q and caryy:x (oe 50 
7 1 86. 5 4 pwa, ns: þ haves e | 

rodudls, ©. | Fact . 


"* 
* 
* * 7 5 
x 5 * "=" + he 
* 4 8 U COR WY %s 
* 2 
. ut d * 
* 0 
L ha 
#4 
S&- 
7 
7 . 
* > by #6. 10 
* 0 bo 1 


1 
4. Multply 70534. Demonſtration of the Rule: 
} by 5428. | 8 
1 9 — In Ex. 2d. 8 multiplying 4. 
564272 produces 32, of which the 2 Mi _* 
141068 belongs to the place of units, Ki 
282136 and the three to the tens. Then a. 
352070 8 multiplying 3 in the 2d place, WF 
Te, or place of tens, produces 24, W © 
Product 382858532: of which 4 belongs to the tens, | 
ED — to which the three carried, 
which are alſo tens, being added, makes 7 tens, and the 
2 belongs to the 3d place, or hundreds. Then 8 multuply- WM 
ing 5 in the 3d place, produces 40, the o belongs to the MW . 
30 place to which add 2, which alſo belongs to the 3d the ri 
place, and the ſum is 42, of which 2 belongs to the zu to the 
place and 4 to the 4th place. Then 8 times ois o, in the che m 
4th place, but 4 added is 4 Laſtly 8 multiplying 7 produ- 


—— — 


£88 56, the 6 belongs to the 5th place, and the 5 to the 6th. 
This may perhaps more evidently appear by fetting down | 1 
the particular products thus: : ply 5 
5 = or, a: 
500 1 4000; 3 ! 

— A | 6 1 Fr 
4 na | 7G _ 7 E 604t 
70534 X8= 564272 {axiom 8) 8 | 


And in Ex. 4. 8 * 4 = 32, the 2 falls in the place of units, 3704. 
and fo on as in Ex. 2. Again. z ing 48, Which falls 
in the 2d place, becauſe the Xx er is really 20. Again 
4 ing 4216, the © falls in the 3d plare, becauſe the xer i: | 
400. Again 5 Xing 4=20, the o falls in the 4th place, 
becauſe the x er is 5000. Each figure being thus proceeded 
with as in Ex. 2d: the ſum offal their products is that re- 
quired, (ax. 8) | N 4 


— 


8821 0651 — . & oO! anc 
Lx. 5th 5470467485+| | 96745 5509 9376855670 re 
Ex. Gth. 8706543] | 54086 | [470902084698 ls 


4 
Ex. 7th. 759837 * 90705 = go tgots. 5 conta 
Ex, &h. 16358724 $704006 | 1516639348248. 
Ex. 9th. 39015732 14007000bg| 115232906134422 530 
5 922 1 IN C. O N- 


(14) 
COUaNTEAACDTIONS. 
I. When either the multiplicand, or multiplier, or 
both, have cyphers towards the right hand, rejec the 
25 yphers, multiply the ſignificant figures as before; and to 


he product, annex as many cyphers as are in both. 
factors. | 


Ex. 10th. 59680 Ex. 1th. ' 5683 
6 900 
35 908 51147000 


Ex 12. 97638000 Xx 467000=45 5969460000000 
H. When the multiplier is an unit with cyphers to 


the right, as 10, 100, 1000, &c. the product will be equal 
to the multiplicand with fo. EY cyphers annext as arcn 
che multiplier; 


Ex. 13. 3674 N 10 E 36740 

Ex. 14. 3674 | 10000 | © | 36740000 
III. When the multiplier is a compoſite number, multi- 
ply continually by the factors; i. e. multiply by one fac- 
tor, and that product by the other &c. and the aſt e 


duct will give the anſwer. 


Ex. 15th. Multiply 3604670 by 35,=5 x7, * 
50 ο e 5232690, X5=126163450. Ales, 


Ex. 16th, Multiply 3704604040 by 56228 *. 


1 ; 6 13704604940 * OR 30332320, 7 OOF TIO 


——_—— — 


— —— 


§ V. Sling” 3 DIV 1 8 1 O- N. 


IVISION s a compendivus Subtraction; or- | 
che taking ef ono number, called the Diessen, out: 72 


of another, called the Dividend, as often as. pollble, inor- 


der; to find a third number, called the Quiet or Quer 
tient 3 becauſe, it ſhews (quotics) how often he Dayidor 3 


contained! in the Dividend, thus: ans 
* a , > On, 4 8 8 + 
Diviſor Dividegd - +44 42 3 


W 


0 5 . 8 
; > 


N * 
” # "ol " 
2 y K 1 
| is; 
n — — 2 


W Js 
+ 4 4a 4 WF) 


— E 
A General R U L E. 


N set down the Diviſor and Dividend in the form above, | 7 
conſiderif the Diviſor be leſs or equal to the ſame num- A 
ber of the left hand. figures of the Dividend; if it is leſs or 
equal, ſet the figure in the quote, expreſſing the number of 
times it is contained in that part of the Dividend: but 
if yt, take one place more of the dividend figures than 
are in the Diviſor, and ſet in the quote the number of 
times the Diviſor is contained. in this part of the Divi- 
dend, as before. * 
2. Multiply the Diviſor by the quotient figure, ; Y 
3. Subtract the product from the ſaid Dividend figures ; 
and ſet down the remainder. 1 chic 
4. Make a prick under the next figure of the Dividend, 7 the a 
in order to mark it, and bring it down. to the right of the 3. is 
remainder, then this number call the Dividual. Ther 
Seck how oft the Diviſor can be had in the dividual, oft 3 
and ſet che figure expreſſing the number of times in the Ihen 
quote, multiply the Diviſor thereby, ſubtract the product ridu— 
as before, and in this manner the operation muſt be con- 8. w 
tinued till all the figures in the dividend are brought 245. 
down one by one, And note, for every ſigur brought down 9 
a figure muſt be placed in the quote, except when the Pi- 
vidual is leſs than the Diviſor, and then write a ober 3 
in the quote. I 
Note 1. If the product of any quotient figure and dvi.“ 
for exceeds the div dual, the quotient figure belonging to, 
ſuch product muſt be leſſened zi l the product is equal to, 
or leſs, than its dividual : again, if after ſubtracting chef 
product from its dividual, ie remainder is equal to, or] 
exceeds the Diviſor; the quotient figure muſt be increaſeeſ 
tall the remainder be leſs than the Diviſor.. 
2d. If there be a Remainder after diviſion. is fnithed, 
annex it to tue quote with the diviſor under it, with a, {mall 
line drawn between: then the quote will be a mixt, 
number. | 
To grove Diviſion, Wan the Diviſor and quote tage- 
ther, adding the remainder, if any; and the Pradud will 
De vqual to the Divideud if the work 15 _ | 


a7 2 Xo ; 


Ove, 


: 

2 827 
PR 
2 


( 16 } 
EXAMPLES 
Diviſor Dividend Quote - 


um- Fe] UG $1 F14%4427 Þ bd EXPLANATION» 
s or W 5 Firſt ask how oft 3 in 
r of ON >" 8, which 1s 2 times, then 
but 21 place 2 in the Quotient, 
than 21 and multiply 3, (the di- 
0 — viſor) by 2, and the pro- 
ivi- «24 duct is 6; which ſubduct- 
*T 24 ed from 8 leaves 2; then 
— prick under 1 and bring 


res; 5 SET | Fee 
Ewhich is then 21 for a dividual ; then ask how oft 3 in 21,, 


end, the anſwer is7, which place in the quo; ient; then 7 times 


2 £ 

1 
* 
i 
JS, 


tt down to the right of 2. 


the z is 21, which ſubdued from 21 the dividual, leaves o. 
Then prick and bring down the next figure 2, and ask how 


Lual, gf 


24 which ſubducted from 


oft z in two, the anſwer is o, which place in the quotient ; 
then prick and bring down 4 to the right of 2, and the di- 


vidual is 24, then ask how oft 3 in 24, the anſwer is 

8, which place in the quotient; then 8 times 3 ia 
24, (the dividual) leaves 

nothing, | I | 


* | 1 
Then 2708 is the quote. Proved thus: 2708 & 328124 


the dividend. 


Ex. 2d. Div de 18972584 by 6023. 


6023) 18972584 (3150 144 
18069 3 
9035 
6023 
30128 
30115 


8 134 the remainder. 
Proof 3150x6023, + 134, 818972684. 


— 
-£ 
. 
4 
£24 
| 
; 
— 
i 3 
© a= 
5 
* 
4 
= 
U a. 
1 
of * 
If. 
: 
3 


”% * 2 N 
— Wo 7D. 
5 SINE MED 


vidend. 


1 
Demonſtration of the R ULE. 


In Ex. 1. Since 3 is contained twice in 8 therefore it 13 C 
contained 2000: times in $124, i. e. 2 mult be in the 4th 
place. And fince 3 is contained 7 times in 21, it is con- 
tained 700 times in the whole remainder 2124, and there- 
fore 7 muſt occupy the third place in the quote; and 15 
3 cannot be had once in 2, it cannot be had 10 times in WW 
the whole remainder 24, therefore a cypher muſt occupy W 
the tens place of the quote; hut ſince 3 is contained 8 times WE 
in 24, and 4 poſſeſfes the units place of the Dividend, 8% 
muſt conſequently poſieſs the units place of the quote. 
Therefore the Diviſor is contained in the whole dividend 1 
2708 times. | I 
i And in Ex. 2. ſince 6023 is conta ned 3 times in 189972 
it is contained 3000 times in 18972584; and 100 times in 


the remainder 903584; and 50 times in the next remain- 


der 301284; and o times in the laſt remainder 134. 7 
duch Diviſor is contained in the whole Dividend 3150 1 III. 


times. 
CONTRACTIgQNS. 


I. When your Diviſor is 12 or Teſs than 12, diviſion may BW 
be expeditioully perfermed by multiplying and ſubtracting al 
wentally, and writing down only the quote below the Di- 


EXA MP LES: 


$)73673479 71967469 
Quote 1473469 Quote 281067 
12)1646749 8)7674674 
Quote 137229 > Quote 9593347 


II. If the Diviſor hath cyphers to the right of it, ent 
them off, then cut off ſo many of the right hand places of 
the Dividend as there are cyphers in the Diviſor, which an» Wd be 
nex to the remainder, When the operation is finiſhed. | 


E X- 


tw 1 1 


EX AMF L ES. / 
1. Divide 9850716 by $300 | 
3 Contracted At Large. 
1 5 6 6, 2 $300)9850710(1156 — 
Ath + 83 5 16011 A 3 455 ay 775 
155 15507 
83 | 8300 
720 72071 
56 60400 
967 56716 
498 49800 
6916 Rem. 6916 Rem. 
150 1 ; III. To divide by an unit with cyphers as 10, 100, 1900, 


c. cut of from the Dividend ſo many places as the Di- 
| ifor has cyphers, and the figures ſo cut off on the left 15 
0 he quote, and thoſe on the right the remainder, 

1 

ting 1 Ex. Divide 7217397 by 100. The Quote 1s 72174 and 


72 
Di- remainder. 


| w. When the Diviſor is a compoſite number, 1. e. when 
7 is the product of two or more ſmall numbers, it is much 
I Fier to divide continually by thoſe numbers, than by the 
Whole d' viſor at once, i. e. divide the dividend byone of thoſe 

4 | ders, and that quotient by the other, and ſo proceed. 


Not. If there be any remain ders after ſuch diviſions, mul- 
a oly the laſt remainder by the preceding Diviſor, and rh: 

e product add the remainder belonging to the ſame Div 

=P: ; then multiply the ſum by the next preceding. Diviſor, 5 
nd to the product add its correſponding remainder; and 
cut: proceed through ail the Diviſors and Remainders, 304 


of e laſt ſum will be the true remainder as if cke Piviſion 
an- been performed at once. Wc. 


V » FA 
* 4 # * 8 * 
+ * 4 . FC ; 4 - * 
% * of G 5 2 * 0 . 
>. Y 1 * 
_— W 1 
\ A 
* » > - 
F 4 1 4 . * A Mag , : « 
. » "4 - 
2 * 29 = 
«+ ©. Ws * 1 
» 
* * — 3 * 
a. * 


( ww 3: 
EXAMPLES, 


ft. Divide 563746673 by 35=7 x5. 


1 EF). ELL Eb * 
$)563746673(112749334(16107047 J quote 75 
_ iſt rem. 3 ꝛd rem 5 1 | 
then cx5=25,43=28 the true remainder. g 
2d. Divide 67467367 by 72,=8x9 4 [1 
1 Sx 
$)67467 367(8433420(937046 >> quote 6 . 
rem. 7 rem. 6 | 4 4 
TEES, | o— 8 i2 
| 2 : B+, Eo then 6x8, + 72=5 5 the true remainder. | : 3 
0 a 3a. Divide 7386989 by 144==6X6x4 es 
9 8 6) 1 
4738698901847 47 (309 (51298 11% dudte 


rem. I rem. 1 rem. 3 


6—— „%: r a \aa&<- Www 


chen 3X6,z=18, + 1=19,X4==76, + 1==77 true remaindet 


V. When you have a large Dividend, and your Divifot 

dis often repeated; make a table of all the products of the 
Diviſor and che 9 digits. By this table Diviſion may be 1 
wrought by inſpection, by help of Addition and Subtraction d. 33 
only. Fer you have no more to do, but only to take out id. 35. 
of the table the number always next leſs than (or equal to) b. 47 
each diwidual, and ſubtract it as in the general rule, NI 1 


remembering always to place in the quote the figure in the I, h. .. 
ſmall column; which is oppoſite the Product made uſe of 3 I Y 
1 3 ** . 


* 
x SOS | 

— E , 

* : 4H 
4 ” 
. = » 
4 "I * N y 72 

5 ad 

ha >> nm « | G 


Ye 


4 


EXAMPLES. 


29 ) 


1. Divide 40377982057. by 35016. 


1 
3501 6 e eee bi, 
A 16 » © 2 „ „ „ 60„ 
70032} | 35 
105048, 53619 
45 35016 
[140064] 
£ 75080| 2 
| 1 0196 75080 f 
2 4 5 1 3 2 | : 4 7 yr | 2 
2 8 © 1 28} 05048 
pn 1854 
SES - J501 
103245 5 
70032 
1 
332137 
315144 ; 
— ; 
169931 5 
140064 55 
— 
; 29867 remain, 
— 
id. 35509937685 567, 0 6 | BE | 
0. 35509937685 6 , þ 7:1 (36704674852, * 
W. 470902084698 hee | 945447 27775 25 = 
the 125 8638848344 [= 70goos , 
th, 1510639848344; | 16358724 i 88 | 
*y 1 5232906283422 520 30070006 5 415887 wi: 
0 523290628 3422.580; 3807 5742 1 ; 4 


e 0 21 ) 
§ VI. Tables of Meney, Weights, and 


r 


1. Of MONEY. 


ge 4 Note 1. L. denotes pounds, S. 
. ſnillings, D. pence, and Q. far- 
48 12 22 1 55 things. Whien are the firſt letters L 


| — * | of their latin names libiz, 1oildt, | 
960 a e denarit, quadrantes. | 0 
2. The letters at top denote the names of all the numbers Ke. 
trait below them. All the numbers alſo on the fame line, from old 
left to right are of equal value: thus in the laſt line of this table, . 
9050 farth. 240 pence, 20 ſhill. and 1 pound are all equal to each 
bother: and ſo in all the following tables. r 
23.4 denotes 1 farthing, or 1 quarter of any thing. 
W-.: 7 - - - - - a half-penny, or a half of any thing. 
3 4 3 farthings, or three quarters of any thing. 


3 2. Of TROYWEIGHT. 
a | Grains gr. penny weights dwt. ) Note. By 
= 8 1 ounces 2. this Weight 
J 480 3 pound lb. 3 * 
3 wel — 1 4 
3 5 $760 240 „ ber. bread, 
Corn, liquors, &c. e ors By thus alſo the proportion of 
2 Gravity in Philoſophical Experiments, which any two bodies 


have to cach other, are tryed; as ſuppoſe gold to ſilver, &c. 
3. Of Apotiecaries WEIGHT, 


Grains Scruples. Note. By 
= rx i Drams. this weight 
„ Ounces, I Apothecaries 
3 24: | 8'= x. . Pound. (- N | 

: $709" 286} i 96, az =. 1 cines; tho Note. 
E they buy and ſell their drugs by Avoirdupois Weight. Apo- hg 
the:1ries.#-the lame as Troy. Weight, having only ſome diffe- 


rent divinons. he 2 

, #: N * gps * , 

8 „— 4. Of | 
$5 4p 2» . x iy 4. y ; 1 


* * 
* [N 
* 
: „ 
N 


1 


8. 
far- 
ters 
idi, 


bers 
rom 
ble 5 
zach 


« 22 
4 Of Avoirdupois WEIGH 1. 


Drams dr. Ounces oz. 
. "pounds lb. 
236 2 Quarters qr. © 
7168 448 28 = 1 Hundreds C. 
| 28672 1792 112 & 0 
U 57344⁰ 35840 2240 80 20 2-2 | 


Note. By this weight are weighed all phyſical drugs, butter, 
cheeſe, fleſh, grocery, roſin, wax, pitch, tar, tallow, ſoap, hemp, 


Kc. i. e. all things of a droſly nature, 105 all metals, except 


gold aud ſilver. 
$5. Of LONG MeaSURE. 


Inches Feet Ws. 
n . a 
36 3 * 1 : Poles _— 
198 164 52 = 1 Furlongs | 8 
7920 60 „ 
63360 5280 1760 320 , 8.5 Kh £4 


Note. An inch is ſuppoſed gual to 3 barley corns in length, 


4 inches equal to 1 hand. 6 feet equal to 1 fathom. 3 miles re 4 


equal to 1 league, 60 geographical miles equal to ide rees 
or 69 and a half ſtatute miles nearly. F wie 


Alto 360 degrees, or 25000 miles nearly, i 1s tho reve ence | 
of the Earth. 


1 O, Cloth ME AS URE. 1 
Inches Nails 


WP 
— 


21 == 1 - Quar. | 1 
. 18 4 = 1 TE $ ak 
Note, 3 qrs.” are equal to an ell Flemiſk. 8 
54 — — Engliſh, 25 3 
. —— Prench,-. EE 2 2 


4 c. 1 Jh . Scots. EE 228 


\ Sr 4 ee 4 ; 
: = * „ * * — 
„ 7 r 


7. Of Square or Land ME ASUNRE. 


Square Inch ſqr. feet 


* 3 fqr. Yds. 
„„ T0 ſqr Poles 
39204. Wis 30 = 2 Roods 
| 1508160 10890 1210 ao 222 Acre 
6272649 43560 4840 160 T7 1 


Note. The Land Chain now in uſe is 22 yards long, and is 
divided into x00 equal parts called Links; 10 ſuch chains in 
length and 1 in breadth make 100000 8 Links (that is 


ſqvuare Links be divided by 100000 the quotient will be acres. 


8. Of Wine ME A SURF. 


F pints Gallons 
t Tierces ä 
3385 42 = 1 Fogſh. | 
n 2 1} = 2  Fipeor But: - 
11008 „„ 1 1+ =1 Tun 
ies 252 8 4 93 2 1 


Note. 231 cubic, or ſolid inches are equal to x gallon, 10 gal» 
"Tons equal to 1 anchor. 18 gall. equal to x 9 32 Ln 
and 425. equal to 1 barrel. | 61 

- By this 

- cad, perry, cyder, vinegar, oil, honey, &c. are meaſured, 


9. Cf Ale and Beer MEAS U RE. 
P:ots ,,, 
)” ( Firkins .. 

63 4Z = 4 Kilderkins . 
136 17 1 Barrelz — 4 
„ 1 2 1 - Hhds 
40 n S bo ae cn 12 1 1 2 
Note. The Ale gall. contains 282 cubic inches. In L 


ondon, 


* 


the ale fir kin contains 8 gall. 22 2 beet MET the Evo 
an mer 1 . -pyopo A: 


meuſyures above it decrea 
+ # 


Yoo X100 X10) or 1 ſquare acre ; therefore if any number of 


jealure all wines, brandies, fpirit*, ſtrong waters, 


water 1 
By t 
and, f 


Not- 
ſecond 
again i 


2 
52 Wee 


6 ) 
b to. O Dy MEASURE, 


” Pints Galls. 
8 — 1 Pecks 


16 2 == 1 Buſhels 
64. 8 4 = : Combs 
<2 42 20 == 1. Quar. 


$12" OE - 36 ö 2 == 1 Weys 
| ok 454 10 5 I Laft 
Ein de , . 2 2 


Note. The gall. dry meaſure, contains 268 cubic inches. 
| of At London 35 buſhels of coak makę a chaldron. A buſhel of 
b water meaſure is 3 pecks. 

By this meaſure all dry wares fuch as corn, ſeeds, fruits, roots 
find, ſalt, coals, oiſters, ld, cockles, &c. are meaſured- 


11. F TIME. 5 


Mnutes Flour 3 
60. & Fr Days 5 
1440 24 = Weeles 
10080 168 7 — ͤ Month 
40320 672 26 6 $4.3 
Note. 1. The minute is divided into 66 equal parts called: + 
ſeconds, the ſeconds into 60 equal parts called thirds, and theſe ay 
again into 60 fourths, &c. N 
2. The Julian year conſiſts of 13 months 1 day 6 hours, or ; 
52 weeks 1 diy 6 hours, or 365 days 6 hours, nearly. * 
3. An equa) month (mentioned above) is to called becaule! it 
always conſiſts of 23 days. On the contrary, a kalendar month 
73 un2qual, becauſe it conſiſts of an unequa. number of days. 
The year is divided into 12 kalendar months, viz. January 
February, March, April, May, June, July, Auguſt,, Septem- 
ber, October, November, December. 
To know tlie days in each month obſerve. 
Thirty days hath September, 
April, June, and Nove:nber, 
February hath twenty-eight alone; 
And all the reft have thirty-one ; 
Except in leap-year, and then's the time 
* a days arc twenty and nine. 27 8 


C3 


FI. 
Th * ” 
* 4 ws. . F 
* 18 . 4 
. 5 
< „ j "a 
of." . 4 * 
o * 


4. The exact ſolar year conſiſts but of 365 days, 3 hours, 43 
minutes, and 57 ſeconds; tho" the common or Ju ian year is 
ſaid to contain 365 days 6 hours: which odd 6 hours every fourth 
year making a d aa added to February, which has 
then 29 days gane year is Miled Biſſextile or Leap- year. 
Therefore ali*hat are born on the 29th of F ebruary, have their 
birth day but every fourth year. 


o „ \ 7 4 a 
12. Cf a Circie's Circumference, how Divided. 


Minutes Degrees 
= 00 - == x. {puns | 
6 x Circles Cireum. 
21600 360 12 32 


Note 1. The Minute is divided into 60 Seconds, &c. as in 
time. | ; 
2. By this Aſtronomers meaſure diſtances in the Heavens, 
_ Geographers meaſure this Terraqueous Globe; and Mathe- 
maticians meaſure any propoſed angle. 


— — 
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I VIE ADDITION : of different 


Deneminatiuns. 
. 


1. BLACE all nun bers, of the ſame denomination, 
FT œdirecly under each other, and under them draw a 
line. | | 3 | 
2. Bepiy at the leaſt denom nation, and add up all the 
figures in that row, as in ſimple addition. EE. 
3. Find how many ones of the next ſuperior denom1- 
nation are contained inthe ſum, which you may do, by di- 
viding. it by #- wany of this name as makes one of the 
next, or any other way, oh Se 
. t dowi:he rema inder or overplas under the added 
"row, and carrythe quote to the fgures of the next der 0- 
mination, whoſe fam you muſt fi d and proceed with" 


betore z and ſo of the reſt. In the laſt denomination, 8&6 


1 


* 


"O 


them 
with 

No 
above 


PEN 


d. 
20 


try 
Nh 


* 
ſa | 
wow TOO At) -.b uy . 


— 


£ f | d. . 


o ON 


RI 
O 
e 111144141 


„ 
ww 0 


with the ſeveral remainders, will expreſs the req uir 


Note. Addition of money may be performed either * the 
above rule, or by help of the following tables. 


PENCE TABLE. 


« 3 


8 them up as integers, whoſe ſum ſet down, which, to 


SHILLING TABLE: 


d. 44 5 

8 21— 1 1 is 2 Gen 
6 is . Crown-24 — 1 3 Aa Jacobus. 
4 25 — 1 a Carolus. 
1 27 — 1 7 aMoidote, 
o a Crown. 45 — 2 © 

10 60 — 3 © 

8 a Noble. 80 — 4 0 

ES 100 — 5 0 

4 120 — 6 0 

2 140 — 0 N 
o an Angel. 160 — * 0 2 
4 a Mark, 189 — 9g o 


_ the ſam of. it will be 45; then place doin: the 54 and 
„ to che laſt row, and. Re. . fs 40>": 


bh — 
* 
„ as 


carry 4 to the firſt roof the, pounds, . 


* 
» 1 
1 p 
” x © 
* : +." 
o * ? 
| ed be” U 
3 — 4 . r 72 
5 „ 
Ain (S 0 e _— 
*. - i 
— 3 1 % 
. 15 1 ? 
IN . "= 
- 


EXAMPLE, „ EXPLANATION. © 8 > 
J. 5 Begin at the farthings, add then _ 
56 14 75 up and their ſum is 11, or 2 pence. | 
67 15 067 23 farthings; put down 2 under the . 
- 45 13 53 farthings, and earry 2 ta che pence 
7 12 84 place, and the ſum of the pence is Ml 
57 14 94 430rz ſhillings and 7 pence; place-'-- 
89 11 43 the 7 under the pence and carry 3 t i 
93 10 27 the ſhillings, and the ſym. is 92 
— — — ſhilling, or 4 pounds 12 millingss 5 
495 12 74 place down the 12 ſhillings; and 


place down, and the work is done, The anſwer being 


* 73d. 5 of 
„„ 4th, *'s 
„„ 2 22] 

r 76 13 ＋ ty 

4 4 O Tle 67 10 O. at 

78 17 i BFA pe! 

76 1  - loner 

1 = (Wants 

” ON banke! 

8 ——ů 
erhad | ebte | to of Sheffield, For 367 
7d. Nr 264 groſs of table 

zd. For 129 gr ſs of razors, 1. 


961. 148. 734. For 8 dozen of ſciſſors, zl. os. 104d. 
For 10 tons of iron, 1791. 17s. Cad. For 48 tons of cop. 
ker 17761. gs. 32d. For 10 tons of ſteel, 2501 10s, 64. 
. For his acceptance of a bill drawn, 761. 198. 64d. For 
' "carriage; and incidental charges 41. 138. 67d. For what 


ſum muſt B. draw to clear the accompt? ** 6+ 
Anf. a8231.. 375. 24d. | —_ 81 
ä £ N n 
N | J. 4 d. am 284 
3 Penkmves, value, 467 72 Sete 
2 Table knives and forks, dtto. 567 13 
3 Razors, ditto. V 
# Sciffors, ditto, 3 O 101 


— 
— 


7 Iron, ditto. 


5 Copper, dittoo 7176 8 3 
5 A Bill, dito. A 67 


unces, : 
© exam 


d4 lb. 4 


9 Incidental expenses, di tts. 


el 


(28) i 


6th. Suppoſe A is indebted to B 571. 6s. Sd. To C 
271. 148 To D gs. 65d. To E iyl. os. 34d. TOF 
$0441. 195. and to G11. 78, 2d. What is A's whole debt? 
\nſ. 12481. 16s 84d. | 


np 


is Steward; that his corn chandler's bill comes to 1 h 
is brewer's to 411, 10s. His butcher's to 2121. os. 6d. 
hat to his Lordfhip's baker is owing 241. To his tallow 


handler, 131. 85. To his taylor, 1395L 9s. gd. To his 

, draper, 741. 13s. 64, That his coach-maker's demand was 

* Eil. 165. 6d. His wine merchants 6BI. 128. His confec- 

r ioner's 161. 25, That his rent was 82 guineas, and his ſer- 

> (Wants wages 461. 5s, What money muſt he ſend to his 
banker for, in Caſe he would carry with him gol. to de- 

ay his expences gn the Raad), Anſ. 12061, 188. 3d. 

367 Examples of p fat 

Bie SENG e- as 

ors, 1. Troy Waic hr. n 

cop 1h, oz. ' dwts. pris .. 

6d. 47 1 15 44 e 

For is 4 $4 us $ 

what 71 10 20 1© d 

7 $9: $0: e 47 6 8 

: C0 36 1 17 

1 Manſy ara >  — — — 

* aum 284 4 8 2 217 © © 35 2 * 

— — — — — — A 

2 ä | 1 3 | 

4 In the firſt Exam. the Grains are 74, or 3 weights =» 

| I nd 2 grains; put down 2 under the grains, and carry 3 

4 the penſſy weights row, and the ſum of the petty - 

E eights is 66, or 3 ounces and 6 dwts ; place the 6 un- ?“ 

4 er the dwts, and carry 3 to the ounces, and the win is 


2 Ounces, or. 4 PO 
unces, and carry 4 


d4 Ib. 4 0z, 6 dwts. 2 grs. 


2 * 


7th. A Nobleman, going out of Town, is informed by 


js. + ounces ; place dum the 4 

1e pounds then procded AS21072 - 

c examples of integers, and you will find: the ſum t ee 
W 0424 © SOS I. 


4 
A . 
- x F 
f 2 Hos 
LS - i * k * 5 * * 
GS pr - . 
$2. "> 7 my 4 
4 — $* a 3-3 N p 
4 L 
, * 


is 5 12 | 57 15 
| 7.1 


34. e Wr. 0. Lene Mg ASURP. and lat 
that eq 


4. - 24 


f T. C. 7 75. or. dr. had che 

12 15 2 24 12 15 * 

17 10 3 * 15 10 ents, th 

0 18 1 14 11 5 the 2d 

fe 9 3 27 — IS s | Mer. 1. 

5 SET LEY 81 1 02. 
Dum 33 50 5 7 10 10 Sum 1 177 Wk 5 33 0 7 "WI kat 

SEP" Fans — An 
= EK | | 3 Win — 25 * 13. 


cwt. | 
5 07, | 
ach 30 
3qr. 20 
13 o · 
5lb. 10 
4 
from B 


19p fr 
What 


19 pol 
. 
which 


z nls. 
he fift 
all? 
16. 
lures 4 
the At! 
Auf 


mt Cb Meaſure. . 6. Land Meaſure. 7. W eMeaſure 


> * * 
0 E E, „ P. Edt, 
1 * . b 
n = 15 be $4 . . 15 8. is i 
4 77 Me Ag. 2; * r ATTIRE OT EE 
14 8 * * 75 8 * - ES” : G1 . 
W254 3:3. 3:37 
* * 2 * q — + . 32 7 n Fg 
e . 5 .... REGERE ©4555 
p : oa. © 6d — hi 3 f F 4 * * —_— 
4 bs. 2 2 85 P WY _ = oY. * — 7 pat 2 4. 1 4 p « \ K* 
12 - « 4 %.. - * * . — 4 * 
F 29% Ex 4s 3 hg 4 5 * — * ; 2 16 36 bu 
WE 16 3 * . 


FP Ku IT A | 5 i p 
7 8 2 . 3 5 
| F 

I 


1277 ” 120g 78 59 
06: <5: Be den 60 10 
05 Pb: 1 * 


11. . 15 „ Gentleman's sieg f : 
22, weighing 161b. 1 0. 13 deep 
4 1 : EF 1.0z. 11:dwts ; ſpoons 5 dozen, 
1 VE S dwts: ſalts fix,: weighing! Alb. 802.3 


1 


weighing 311b. 22 ic ters fins e 
5 so, adets: mugs; rum ers ene 
e 8 1 o e, 5 UNY erg WW, 


— 


— 


5 9 


(32) 1 


and lamp, weighing 1olb. 6 0z. 9. dwts : and the reſt cf 
that equipa 710, 9 z, dwts. What quantity of plate 
had the Ba: , 92 480 His ite ”. Ant. 25. O04. odwts. 
12. An Ap »thecary made a compo! 1,100 of x noredt- 

nts, the 1k of which weighed 171 goz. 6d . 2 cr. 10 r.; 
the 2d, 91b. 7,02. 5dr. 1icr. 14gr.; the zd 3:b ir. 
lier. 12gr.; the 4th 24lb. 3025 1 21-1, £03223 
110z. 1592r. ; and the 6th 11b. 5 0z. 4dr. Iſcr. '98re 
£ What wa the eight of the whole ?. 

"WW Aſs. 571b. 2 02. 1dr. 1cr: 19 gr. 

13. A Grocer bought of a Merchant, ſugars we': : bing 
cwt. 3qr 7lb. teas, Icwt. 2qr. 171. 4 305 c ffee 3qr. 7b 
x 5 07, {pices, 4c t. 3qr. 27 Ib. 9 oz fix casKks of currants, 
ach 3<wt.. 2qr. 17]b. 120z, hve cus of r raiſins, each Jets”: 
397. 20th. 14 02 and three bag of hops, each zcwt. qr. 
13 oz What is the weizhtof the whole ? Anſw. W 
Ib. 109 2. 

14 From the city A to B is 8 miles, 6 fur. 36 poles 
from B to C is 5m. 7fur. 23p. from C to D is 36m. 
19p from D to E 163m. 2fur. and from Eto F is fur. ZIP. 
What is the diſtance between A and F. Anſw. WE miles, 
T9 poles.” ih . 

; * A Mercer 'bqught five pieces of cloth, the firſt of 
vhich contained 49 yds. zqrs. the ſecond, 34 yds:"3qrs* © a 4 
znls. the third, 17 yds. 3 nls. the fourth, 19 yds. d. 
the fifth, 143 yds. z nls. How many-yards did he ver i by 
all? Anſ. 263 yards 3 qr. : 
16. There are 4 pieces of land, the iſt of whis 
ſures as, zr. 17p. the 2d 53ac. zr. the 3d all; 
the 4th :-ac. zr. What is the ſum of 3 1 
Auſtw. 26 bac. 34 5 | „ 


I ogal.. 2 anothe 4 I i . and at oro 
low much dig he hay I ON Oy 
Aus. . Ts As: 1 


* 
* Wi 128 
5 

— 


(a) 
19. A Corn Merchant bought, of. * 15 15 
1 wey, 3qr. 6 uſh. of rye 4qrs. 7buſh 1 * of « pk 30 laſts, 
qr. otbeans Wey, 2qr. 2pk$« alid How 
much did he buy in all? Anſ. 48 -lafts, * 1 N 1pk, 

20. When B was born, A was 4 ys. 11 ms. 3 ws, old; 


when C was born, B was 7 ys. 9 ms. 2 Ws. 5 ds. old when| 15 
D was born, C's age was 498. 2 WS. 6 a 17 hrs and Tak 
When E was born D's age was g years, What What vas, A': s age a 
when E was bern? Anſ. 7 years 9 months, 4 days, AT 
hours, reckoning 13 months to the year, "mn 
22. Engla deus corquered by William l. oa. 4. 1066 a 
nis fon Vlliam II. came to the Crown Sept. g, 1087, FEY 
And icfiit Aug. 2, 1100; Vll am III. received it February 
3, 1689, end died March 8, 1701 : How many Days did 3: V* 
dach et cheſe Pr nces govern ſepara ely, and how many $1. 16 
together, reſpect being had to the intercalary Days (added WF 4. A 
to February, every leap year) as they roſe in the courſe of Wſ5* 4d 
time ? Anſ. Will, I. 7645 Days, Wille. II. 4710 Days, ach n 
WII. Ul. 446 Days, and altogether 1677 Days ay for 
Note. Every fourth year being Leap-Year, to find which V. 
Hare inch, divide the year of our Lord by 4, and when nothing 11 
remains, thoſe arc tne Leap - Vcars; to ſuch therefore you add f 
| 4p Day to 365. He 
1 —— , RP We n e, I. 
',,, x = 
þ * 5 3 VIII. 5 UBTRACTION of if LI 
Wt: | rent Denominations. x $ 5 
Peg ma 
R U L E. 1 To f 
A 8 the n 
LA K the-leſs nymber i the, gester, as  diredt {ug 


e in addition of different denominations, and un 

der them draw a line. A Wr:. 
. Begin at the leaſt denomination, take the undaffe 4 
numbep 1 8 the upper, and 1 deen e 
vninde rs below - them. FORE 
3. Dut if the under number in any denomination. hap- 
jar & » be greater than the upper, borrow one, i. e. 8d 
a5 mar the per i * "ok one of the nen 
- EEO | BE — 7 


cheir 


632) 
derior denomination, and ſubtract as before, and ſo on 
o the laſt or greateſt — which ſubtract as 
tegers. 8 


ow 
pk, EXAMPLES of MONEY. Be 
d ; Ex. 1. I . „F) ; - F 
nen From 767 14 72 772 12 32 Minden 

5 Take 213 7 24 189 13 ee 
dem. $54 7 $4 . 18 72 

8 of 767 14 75 Le 

400 z. What is hy difference het ween 1361, 138. 13 id. and : 
\any l. 168. 93d. ? Anl. 371, 16s. 34d. 

TW 4. A Gentleman bought an eſtate, valued at 47611. | 
ſe of 35+ 4d. his caſh only amounted to 219671, 17s. 7£d. how 


maſt he ſend for to his Banker, to enable him to 


ay for it ? 4 | | 
 .” * 


2 Value or the Eſtate — 34761 13. 4 
"= His ready money — — 21967 17 54 -.- 


He muſt ſend to his Banker for 12793 15 87 — 


6. What ſum when added to 13671, 148. 74 will make 
e 2000l. ? Anſ. . 63 zl. 58 44d. | 
25 6 What 5 different 1 of money added tecerher We 
6 ill make 36741. 138. 94, ? $a > fn ON 
To ſolve this Queſtion, ſet down at pleaſure. any four 74 
the numbers, take their Tum for a fubducend, make 
3 res. e required number a minuend, and the remainder Will 
ad ne sch number? 
0 = 45 5 5 4 * ET bps 227 1 
e 4 1267 13 42 inuend 2074.13. 9 3 98 
"unde os. taken] 300 19 104 Subducend 8 BY . S* 


* 520 11. 11 


their ſum 1490.19 9% 


1 


7. A lent B 4041. 138, 6d, and ſome time after 260l, 
178. mote; he alſo ſold him a ho ſe on truſt valued at 
10 guincas. B paid him at three feveral times 80 gut- 


neas each, at another time gave him a tote upon C, tr 


1001. and fold him gocds to the value of 691 178. 44%, 


I demand how the balance ſtands between them ? 5 
A's BILL againſt B, | 


5 „ I #6. le; 

1. Caſh lent | 404 13. ; 6-: 

| 3» Horſe on Tr uſt: =: 10 10 
B's whole debt, — 676-06 
den A's whole debt, — 42117 44 


7 


2333 


** 


— on Res eo none 


Balance due to A | 034 . 


* 


„ 
2 
» > 
— * 


B's BI L L againit A. . 
f PR 7 13 8. d. | 

1. Guincas at three ſeveral pay- 202 0 
ments 80 each. 1 825 
2. Note upon C, value 100 O o, 
LS : 3. Goods valued at 69 17 442 


Ar hole debt 
Balance due to A 


7 
* * * v#T + 


4 * — b 2 
- 


„* „ © qo 


3 


— —„—-— 
: 


Proof 


A Steward received Rents from ſeveral perſons 
follow : from A 120l. 10s. 72d. from B 2tol. Fzs. 2 
from C 3141. 145. 11d. and irom D 96l. 128. 74% F 
remitted to his Lord in caſh 2001. in Bank, notes. #50 


he paid for repairs done to the eſtate 261, 108, 6d; is 00 


falary for a quarter was z0l. 105. What remains in 


Dands due 19 the Lord? Anſ. 3391. 108, 9 l 


. 875 - 
©; . 


ba a 
veral' 
1092 
alue © 
11. f 
e the 
nat we 
e lecc 
che 
he pri 
1e, anc 
hat m 
12. £ 
e had 
e flrſt 


f ; 6 
/ANCE F 


"3% 
© +4 


ä e 
392 . . 

2 (34 ) (124: 0619-4 

9. A Trader failing was indebted to A 711. 128. 6d, 

0B 341. 98. 9d, To C 161.85. 84. To D 44l. To 

661. 75, 6d, To F 111 2s. 3d. To G 19l. 19s, and 

o H a fine of thirty marks. At the time of this diſaſter 


ol, 
| at 
ui 
fr 
dz, 


* 
” 
5 


EX — pe * 2 5 
—— = * 3 fa 
4 K 5 4 4 * 1 
44 * >. 


_ I 


; bl . 2 
L EC, Se * 
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cx 
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| ; 833 | ; $3 3 

4 Examples of Weights, M 

r 1. Troy Neigb u... 396 Aporhecaries "Weight e 

— q © a | FA*.... e ö „ 
lb. 0 ·. dwts. gr. Ib. oz. dr, ſc. K 

om We & ii I, 1 4. 

rſons 1 E bs 


* 
» . 
a 1. — — * 2 P . 1 
4 2 . „ 4 _ , . ths 
q _ — 0 - I 0 F - * „. 
* . . „ * nh * Z 
- , N . 5 7 v Is * ; 
— \ < \ 2 2 4 
= . 2 * * . * * 2 „ * 4. & : A 4 
8 ö 4 . Y ö ö n Nin I 
* - E 4 x f % * 8 8 * * 1 
; * * - »* # % 
\ * $- Sho! 
7 


is 


— 


2 — 8 
* E 22 r — 
4 2 883 ” „„ 
, n . B EM FRY, 
N p, Pa * 5 7 114 
* » 5. * 4 5 ” 4 
a l % 


16 35 TY | 


3. Avoirdupotſe Wright, 4 Cloth Ae. | ve 
„ done e A Ib. oz. dr. yds. qr. nls. 7 d 
From 27 12 1 15 13 14 „ mu 
Take 18 16 2 13 15 15 . 185 ² „0 5d. 
Rem. 8 15 3 1 1 1 11 3 Jam 
| —— — — 4 — — On 2 
Fa The 
5. Land Meaſure. 6. Long Meafurts | time 
A. R. P. deg. lea m. fur: pl. yds: fe. in. be. 
| From 261 1 21 30 14 r M 48: 1 | 
: Fa 192 2 39. to. 17 1-6 21 +4. 2 * 
i — — — —- . 
„ Wem „„ 19 10 8.8. 35 — ! 5 
© BP V — ne 5 : 
„ ; 
y. Wine Meaſure. 8. Ale and Ber Meaſure. 5 
td tons hhds. gal. pts. | hhds k. gal. pts, 
x47 "Sion oo 3 42 2 * $ 14. 
FENG Take 29 7 1 5 * 16 | 2 
W . 8 1s the 
Rem. 2 47 4 3 7 = 5. 
: | E— — — — — earl ; 
7 — — "Ges Dope" IE Ant. : 
: . Dry Maalare. 10 Line. 10. 
8 -=--; Jalt qr. buſh. pe g. mon. ws. ds. hrs. „ vd 
; From 7 5 G | 3 O 5 7 1 2 . | "I. 1 J nls. a 
Take 6 7 6 3. x ; : . g 9 5 8 3 p 5 16 F 
—— — ö — — J. | 
Rem.o 6 3 t 1 2 4 2% eie 
— — — — EGS — — 7 lt Wit 
. a | ND SOON Anſ 8 
1 1. A Siluer-fmith 3 555 Re of flyer el 7 ad V 
king 5 Ib. 9 oz. a7 dwts. 19 gr. Out of: jc 4a] 
made and {old 3 rankargs, each „ 1 Jb. 7.0%. 190 105 7 
fix cups, each 9 o. 16 dwts. 8 r. gde ſalts; f 104 8 I 
18 dwts. twelve: ſnuff boxes, ea Ra 2 Jade * wk 
ipoons, each: 107, How ack ſilver he 2 due ; 


Anſ. 11 >. FOR 17 dwts. 585 2— 


n Ar 


"oy 


*. * 


* 


— 


( 36 ) 

12. An Apothecary made a compoſition of ſeveral drugs 
weighing 13 lb. 60z. 5 dr. He at one time fold 7 lb. 
7 dr. 1 ſer. 14 gr. and at another time 3 lb. goz. How 
much of the compoſition had he leſt? Anſ. 2 Ib. 802. 


Ow 


5dr. 1 ſer 6 gr. 

13. Received in lien of two golden repeaters, ſent to 
Jamaica; in 1763, the 5 ches of indigo following; and 
on a like adventure, in 1765, the fublequent five cheſts: 
The gueftion is, how much indigo I had leſs the 9 
time . the full ? 


. bie. 

2 4 Anno 1763. Anno 1765. 5 

5 4 0 DC. qr. Ibs. Ib. 2 Ar. 8. I»... * bh 

No. 1 2 3 ;.16.Tare 24 No. 1 1 3 Tare 19 a; Fr 4 
S-.-&- 4 17, — 27 8 27 — 35 
'3 7 2. 10. — 2 3 n Dong 
3 16 — 19 41 5 0 — 2 ; ö 
5 6 1 O — 26 3 3 11 — 18 n 


Anſ. 8 c. 2 qr. 4 lb. neat. 

14. The diſtance of the Towns A and B is 19 miley 7 | 
furlongs, 1.26 yards ; alſo of A and C, 100 miles, What a 
is the diſtance of B ande Anſ. 80 miles, 94. vards, _—— 
5. There is 39 gal. 3 qts. 1 pt. of wine, in a he — 5 6 
: 3 how much put to it will fill up the hog ea * 1 

0, 23 al, 1 pt. 25 

16. A Mercet bough it 3 pieces both. each containing | 
I vas. 3 qr. 2 ns. he at one time {oli 44 yds. 1 gr. 
13 | z nls. and at.another 13 yds. 3 qr. 2 nls. How much has 


16 he left? Anſ. 25 do. 1. Inl. 5 
2 17. There is a field whote content is 18 ac. ir. 17 pls. f 
of which 9 ac. 2 T. 27 pls is ſown with wheat and h f 


et with rye. What quantity chan 18 oy with rye 2 
Aal Jae 39 | 


15, What quant! ty of Ale = added to 17 hs. | 


oy 7 gal. 7 pts. Will mike ut 20 hog heads? A. — 2 + Thee 
2 0 5 gal 1 Pt: 5 5 S ge? 

N 4 [9 There are two qaaatities of wheat whicht WW All», 
1 | aw ther make 10 lalts. F. ts 7 buch. 3 Ps F gals 


1-1-5 quantity 55.6 la, 5 J. 6 bathe = Wit . des, 
he | cer P Auf, 10 lads 2 fe. 1 back. 3 Pac 8 4 


4. oY 


the multiplicand. 


nominations. 


tions to the greateſt. 


tach other: 
learn it along with & IX. 


1. what is the value of 9 yds, 


of velvet „ 
17 
| per yd. | 9 
An 23 13 72 


37 ) 
FIX. MULTIPLICATION of 3 
d:fferant Denominatonms. 


R E. 
LACE the * er under the leaſt denomination of 
- 2, Multiply the leaſt denemiadtion by the er, ſer 


how many ones of the next ſuperior denomination are 7. 
contained in the product, as in addition of e de- 


Note, Multiplication and Diviſion f different denomina. | 
tions, muſt be learned together, becauſe they reciprocally prove 
therefore the learner is deſired to turn to SX. and 


EXAMPLES of MONEY. 


hn 


* 


| 1 


2. Tea, 3lb at 8 94 
Anſ. . 


3. Knives 5 doz. at 3 62 


5 
| Anf. 3 | 


3. Set down the odds, 4000 carry the ones to the pro- 
duct of the next ſuperior denomination, with it proceed as 2 
hefore; and in like manner wich all che other denomina-# 


price 


10. P 


pri 
4. Sugar 7 Ib, at 84 d. anf. 
58. 1 x4 j 
of 
5. Tobacco $1b, at 18. 744 
anſ. 13s. 
6. Wine 10 gal. at gs. 6d, Re, = 
anſ. 41, 158. nearef 
7 SugargC. at 41. 175. 4146 2285 
and. 441. 15. 94d. 
. 
8. Beef 7 ſtone at "I we 12 
an. 11, 38. 74d in proy 
or 4 fre 
dre gen 


E 


m of 


ſee 
are 


de- 


pro- 


ed a; 


nina- 
nina- 


prove 
and 


„ Anl. 


{ 


above 10. 


9. What is the value of 


45 lb. of tea J. 4. 


at 7 82 
9 
price of glb, £3 9 42 
by 5 
price of 451b. 17 6 10 
10. Raiſins 100 lb. at 72 
10 
price of 1olb. 6 3 
| 10 
of 100d, 1 2D 


If the X er is not compolet of ſmall! numbers ed toge. 


8 
If the Ner be a large compoſite number made up of: 
ſeveral factors xed together, it is commonly the beſt way 


to X ſucceſſively by the factors inſtead of the whole xer. 
But note, for the ſake of eaſe, never x by any number 


11. Tobacco, Solb. at 
15. 82d. anf. 61, 168 8d. 

12. Cloth, 35 yds. at 88. 6d 
anſ. 14k. 5s. 6 M. 


13. Silver 81 oz. at 68. 81d, 
anſ. 271. 3s. 44d. 


14. Razors go groſs at 
31. 138. 74. ani. 33H. 
65. 3d. 


15 Knives 70 groſs at Fl. 
108. 5 d. anſ. 3361. 125, 


1d. ee 


bd 


cher; find two or more numbers whoſe product comes 
neareſt ; then X as before, and add what is wanting, or 


ſubtract what is over. 


When the given „er conſiſts of 2, H or}; take 2, 2 


25 


r 2, of the multiplicand and add it to the product. But 


in proving it by divifion, ſubtract the value of the I, 5, 


integers. 


or 7 from the given ſam, and divide the remainder by the 


* — = - — — — — 
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8 — . — — — 5 — — — 
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28 e 4 Pars. 2 4 by 
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mo — — ow” 
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rr 2 22 — — 
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— 
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3 ay 


16. Knives 37 dez. J. „ 4 19, Coffee 1344 02. a 
* e 4 0-51 

; 6 10 
Price of 6 doz. 15 13 13 105 3 wy | rel 


price of 36 doz. is 82 3 3 | 


+ price of 1 doz 2 5 7+ 


price of 37 doz. 84 8 102 


c 


Sciſſars 47 groſs 
at 3 


17. 


priee of 8 groſs is 28 3 - 


1 


price of 48 prof: 169 1 o | 


k 
* X IOS loox 
IOX>X 1O=Z1loox= 42 loo 


] OX X LOZIOOFE= 2 7 11 


IOx X 3<Z=jOx= O 14 47 


Kr © 1-113 
E22 2SHxX2T- 0-022] 

1 32 — Xx — I 

T* 2 4X — O O 14 
Anſ. 1344 * 3 4 0; 
20. 6742 at x T0 
10 


10 


100xIOZ1OOOxK = 425 00 


6 


. ö 


— 


* þ Y I 
——Price Ot 1 groſs 3 10 54 ICOOx & 6 OOO 25 50 00 


price of 47 groſs 165 10 6] 


In the following queſtions x 
is put to repreſeut the 
given price. 
3 "WI. 
18 Gold 672 cz.at 3 10 72 
| 3 


FR#=8x 28 5 © 
| 8 
g KN = 22600 
%K 234 = 10 11 ref 
K 2 TK = 1 15 34 
Anf. 67K 238 7 21 


{ 


{ 


ee 


| 


IOO X o = 297 100 


IO. X 4=40x= 17 Qo 
AKA 0 17 0 
Anſ. 6742 = 2865 7 0 


21. Cloth 7897 yds at 18 7rd 
Anſ. 64). 25. 11 fd. 
22. Snult-Boxcs 103% doz. 
at 178. Erd. Anf. gol. 

155. 61d. 


23. Salts 376 deꝝ at i. 175 


83d. Anſ. 7 10l. 5s. 0; 
24. 13674 at 128. 92d. 
Anl. 8741. 155. 94d. 
25. 7098 at 14d. Anſ. 51), 

155. 13d, ER 
26. 14087 at 16s 85G, 
Anſ 117681. 10s. 32d. 
Examples 


4508 


E 
Examples of Weights, Meaſures, &c, 


Ib. oz dwts gr. | acres roods p: 

1. Multply 36 11 16 13 | 7.mult. 34 2 16 by 5 
by 496 | prod. 173 acres» 

product 18344 10 4 16 

: Ih. oz. dr. fe. gr. hhds. gal. Pts. 

= 2; mul 16 5 6 1 12 8 mult. 45 32 7 by 27 


by 45 prod, 1232 20 5 
Prog. $0 a | e. qr. Ib. oz. drs. 
1 9 763 17 34 13 by 464 


3. mult. 15. 3 12 by 17 2 ; | 
prod. 269 2 8 * prod 35686 0 1 qr 11 9 oz 
la: w: qr. buſh: 


miles fur: pols 10 mul 1 x 3 5 by 32 


4, mult: 23 5 28 by 9 


prod. 213 2 25 prod. 59 1 1 
yd: qrs nls. by 27. m. w. d. be m. 
a 43 4 --- 11. mul7 3 4 2214by 7 
prod. 1321 1 prod. 55 1 6 11 38 
Tuns hhds: gal pts. Degrees e 
6. mul. 16 3 15 5 by 18 12. mult: 5 17 10 20 by 41 


prod. 302 2 29 2 prod. 216 44 3 40 


—— 0 "IR 6 


$ X. DIVISION different De- 


nominations, 
RU L | 
I; LACE the Diviſor and Dividend as in ſimple 


Diviſion. 8 
2. Begin at the higheſt denomination and divide each 


by the Diviſor, placing the anſwer in the Quote, which an- | 


ſwer, will be of the ſame denomination with that ——— 
| 4 5 3. Ft | 


* 


( -48 
3. If there be a remainder, after ing any of the deno- 
minations except the laſt, & that remainder by fo 


many ones of that denomination as makes one of the | 
next leſs ; adding thoſe of the ſaid leſs denomination to | 


the product, if ſuch there be, and divide as before, 
Thus proceed thro? all the denominations. 


TCC 


1. If 9 yards of velvet coſt 231. 135. 71 What Will! | 


yard coſt ? 
„ 
9) 23 13 71 (Al. 
18 | 
Rem. 51. 
. 20 + 23%; 
9) 113 (125, 
1 
23 
18 
rem. 5527 5 
12 +74. 
of 67 (7d: © OP 
63 
*4 
4. T2 qr. 
98 (24. 
18 
0 


EXPLANATION: 


Say how oft 9 in 23 2 times, which ſet in the quote; they 
twice 9 is, 18, which —ed from 23, leaves gl. which x by 
FOE 20 


ö * i >. by . — 


Rat 


8. \ 


uotes 


But 


Mivide 


111 | 


( 48 7 
20, Ting 145. to the product, and the ſum is 1138. Then 
ſfay how oft g in 113 f Anf. 12 times, with a remainder. 
lof 5. This remainder * by 12 +ing7 to the product 
and the ſum 18 67d. in which 9 may be had 7 times, 
ith a remainder of 4. This remainder Xx by 4, +ing two 
o the product and the ſum is 18, in which may be had 
wice without a remainder, So the quote is 21. 12 72 
which proves the firſt ſum in compound multiplication. 
And fo of ai: the reſt. | 
2. What is tea per Ib. if 31b. coſt 1. 6s. 53d. ? Anſ. 8s. 
pid. 25 
3 What is the 5th part of 17s. 82d. Anſ. 3s. 62d. 
Viat is the 7th part of 55, :5d. ? Anſ. 83d. 
5. What i the 8 h part of 13s. ? Anſ. 1s. 72d. | 
6. What is wine per gal. if 10 gals, coſt 41. 15s. ? Anſ. 
Bos, Od. | 
. if44l- 1s 9d. becqually ed amonegft 9 perſons, 
hat is the ihare of each? Anl. 41. 178. 114d. 
8. Wiat 1s beef per flone, if 7 ſtone colt 11, 38. 72d 

WA ni. 3. 42d. ; 
W lfilc fo exceed 12, and is a compoſite number, it 
Bs belt to divide continvally by the factors, and fet the 
Huotes under the dw.dends, as in fimple diviſion. | 
But it the ſor be not a compoſite number, you muſt. 
Hlivide by it after the manner of long diviſion. 


9. Divide .J. 68. 105d, by 45 
1. 8. n 


n 6 r 


2 


90 


OD es i 


Anf. 0 „5 5 
10. Divide zl. 286. 6d. by 100. 


J. 8. d. 
70) 2 2 6 

— — — — * i E ; 
20}.0. 6 3. ESI $i 


* 


Anſ. 0 0 | 2 ba * 


(48. )* 


11. If 6]. 165. 8d, be divided among 80 perſons ll * E 
what is each man's ſhare ? ? Anf. 18. 87d. 


12. Divide _ 17. 6d: by 35: 1. 
J. 8. a 
70 14 7 6 


— 


ED 6 
Auf, 0 *8 6 


m3: Divide 271. 3s, 42d. by 81. 
J. 6; d. 
ES. 


e ; 
5 2 TYRE ys 4 


ö 48 
s 6 Z 


14. Divide 3311. 6s. 3d. by go. Anſ. 31. 138. 72d 
15. Divide 5861. 128. 1d. by 70. Ans. gl. 108. 53d. 
16. Divide 841. 8s. 104d. by 37. Anf. 21. 5s. 74d. 
17. Divide 1651. 10s 62d. by 47. Anſ. zl. 108. 54 2 
18. If 67 oz. of filver ct 2361. 118. oy. what 1s 1! T 
per oz. ? Anſ, zl. 10s. 72d. 


19. E134 z. of coffee coſt zl. * 22d. wane is 
per oz - Aunt. 54 d. 5 
20. Divide 28651. 7s. by 1705 Anſ. 8s. 6d. 

21. Divide 64l. 28. 13d. by 79. Anſ. 1s, 57d. 
22. Divide gol. 6s. 92 by 103. Anſ. 278. 64d. 3 
23. Divide 7ogl. 6s. 2d. by 376. Anſ. 31. 178. 854 
24. Divide 74). 65. 25d. by 1367. Anſ. 128. 924. 
25. Divide 511. 155. 1 by 7098. Anſ. 13. d. | 
26. Divide 137681, 10s. 3 fd. by 14087, Anſ. 168. 3: 


Ex. 


ons 


1 


' Examples of Weights, Meaſures, &c. 


1. Divide 18344 Ib. 10 Oz. 4 dwts. 16 gr. by 496. 


Ib. | OZ, dwts. gr. | 
496) 18344 10 4 16 (36lb. 


496) 5866 (11 
55 


Rem. 410 
20, + 4 


496) 8204 (16 4; 
496 
3244 
2976 


———ů 


Rem. 268 
24, + 16 


496) 6448 (13 
496 


1488 k 
1488 Anf. 36 lb. 11 0z, 16 dwts. 13 gr. 


ve 05 
%- 


"RI 


* 60 0 2 N 
4 «a% „ » 0 „ bo wy 
Miide 
; ay f 
: * A p % 


| (45 ) 
"Ib. os. dr fe. pr. 
9) 741. .9: :.-0 o © 


$) 82 ---F 


Lead 


2 0 


0 
Ani, 16 $- 6 1 12 


3. Divide 269 C. 2 qr. 12 Ib, by 17. Anſ. 15 C| 
3 qr. 12 Ib. | 1 


4. Divide 213 m. 2 f. 25 p. by 9. Anſ. 23 m. 5605) 
25 p. rom t 
ſepara 

5. Divide 1321 yds. 1 qr. 1 nl, by 27: Anſ. 48 y& 
3qr. 3 ns. 


6. Divide 302 tuns, 2 hhds. 29 gal, 2 pts. by 1588 Fi 
Anſ. 16 tuns, 3 hhds. 15 gal. 5 pts. FE 

7. Divide 173 acres, by 5. Anſ. 34 acr. 2r. 16 pole 

8. Divide 1232 hhds. 20 gal. 5 pts. by 8 An 
45 hhds. 32 gal. -7 pts. Great 

9. Divide 35686 C. 1 qr. 1 lb. goz. by 464. Ant 
| - 
76 C. 3 qr. 17 lb. 14 oz. 13 dr. by Veighe 

10. Divide 59 la. 1 w. I qr. by 32. Anſ. 1 la. i oint o 
3 fr. 5 buſh. Their r. 
11. Divide 55 m. x w, 6 dys. 11 h. 381 min. TY 
Anſ. 7 m. 3 w. 4 dys. 22 hrs. 14m. 

12. Divide 216 degrees 44 m. 3 . 4⁰ t. by FY Anf; 4 
degrees 17 m. 10 ſ. 20 t. 

13. My purſe and my Moby, quoth Jack, is won 4. $: 
271, 6s. 104d. but the money is worth 44 of the pul 871. re 
Pray what was there in it? Anſ. 161. 198. 2d. f your 

14+ A Gentleman bought a horſe and harnifh * 521. . T 


6d. the horſe coſt 8 times as much as the harniſh, I d 
mand the value of the horſe and harnzſh jeparniety” Pr 
| An 5 The horſe coſt 461. 12's. 
The harniſh 5 1. 168. 6 d. hes 


1 


The ſum and difference of any two numbers being given, 
the numbers themſelves may be found thus: Add the 
given ſum and difference together, and half that ſum will 
be the greater number; then from the g ven ſum. ſubtract 
the given difference, and half that remainder will be che 
leſs number. 8 


E X N MFP IL ES. 


1 There are two different ſums of money, which both 
ogether make 76421. 165 454. the leſs quantity taken 
from the greater leaves 7021. 98. 4d. What are the ſums 
ſeparate 7? 


| 3 1 
Firſt 7642 16 44 Secondly from 7642 16 44 
ed to 762 9 4 take 762 9 3 
5 


82 2) 6880 7 0 


Greater ſum 4202 12 104 Leſs ſum 3449 3 61 


2. A Dealer bought two lots of ſnuff, that together 

Peighed g cwt. 100 Ib, for g71. 17s. 6d. Their-difference in 
doint of weight was I cwt. 72 lb. and of price Sl. r3s- 3d. 

Their reſpective weights and values are required. | 


W 1 
| Lot il. 3 86 53 5 4 
4 7 o us o 


Anl Lot 2d 4 14 = 
won 3. Says A to B, give me your money and I thall have 
pur WJ 371. 198. 1329. nay replied B, but if you give me ſo much 


f your money as I now have, you will. hut have 2461 108. 

it. The quieſtion is, how much money had each? 

An ! A's money 3) 4 114 
e 1 Fs eee ee 


* 

* * » 5:46. © 

N | 
22 1 

. 7 


4 » *% * 
. 
0 
1 
1 * 
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Tame denomination with itſelf, if ſuch there be, and the la 


-f endings 
| 9 


| | nation with their reſpectwe dividends. 


8 XI. o REDUCTION. 


R EDUCTION is not properly any Rule di 
4 Arithmetic different from Multiplication and Divi- 
ſion already taught, but rather an application of theſe tui 
rules, in converting;numbers of one denomination into 
another, but ſtill retaining the ſame value; and is general. 
ly performed by three ca/es in the following rule. 


— 


R U L k. 


CASE I. If numbers of a greater denomination are t 
be reduced to their equivalents of a leſs; multiply cont 
.nually by all the denominations from the given one to tha 
ſought ; adding to each product, by the way, thoſe of tt 


| Kale will be the anſwer. This 1s called reduction d 


bd _ 


CASE II. If numbers of a leſs denomination are to' 


reduced to their equivalents of a greater, divide continu: 

Iy by all the denominations from the given one to th 

_ fought, and the laſt quote, with the ſeveral remainders 
any), will be the anſwer. This is called redudil 
eJcending. 

i» CASE IH. It numbers of any propoſed deromingtron c- 
not be reduced to that required by Multiplication or Di 
ſion alone, both rule: are to be uſed premiſcuouſly ; | 

numbers are frequently reduced to ſome convenient den 
mination by the one rule, in order to be reduced to the 

quired one by the other. 885 2 


* 


Note, When in, reduction aſcending, you have any 
mainders after —ing, they will always be of the ſamedeno! 


© a, 
« » + 
* > 


+ & 5 | &: 7 Ex. WW. 


le of 
Divi- 
e two 
into 
je ral. 


2. Fn 9900 farthings how. many pounds? 


By caſe 1. 


Anſ. 


$4560" 


tw) 
Examples of MO N EY. - 


oo 361. * many farthings ? 
| L. 


36 
20 


By caſe ſecond. 


qr. 


32 


: 20 Sv» 


12) 


4) 34509 (8640 d. (72 | o (36l; 


3. In 32l- * 63d; how many farthings? 
| . 8. * : 


2. | os) anſ. 


14 62 


654 5. + 14. 
12 


—— — 


7 d. Ting 6. 


Ang 31415 qr. e 3. 
4. In 31419 Sue how many pounds 5 


qr. 


1 4) 32419 (7854 (65 t 4: 0525 


12) d. 20 


farthings. 


% 4 - + 
5 


oo” vh©, 


Ara E 
ws 4 
As T7 1 
”- * : y I 
* - o 2 
** "” 


600 


By this time the young Student is ſuppoſed to be wel 13 
N the characters in the Introduction, in 2ncg 
which characters will now be inſerted the. * of work: By c: 
ing molt of the queſtions, that are ſolved. ** 6d.= 
5 In 460 guineas, and. 158. how man crowns 5 By _— 
Caſe 3d. 460 guineas X21, + 155.2 755.25 1935 10 
Crowns. — eX F 
The above operation is to be thus underſtood ; -460 mul. F 
tiplied by 21, and added to 15 is equal to 27 58. which di- 8 
vided by 5 is equal to 1935 Crowns. | 
6. In 1935 crowns how many guineas ? By c caſe 34. 
1935 X5=907 . =460 guineas, with a remainder of 5 
* ; 1. 
7. In 460 quinens, how many denies i > Anſ. 46369 o qr. {equal t 
8. In 540 dollars, at 45, 4d. N dollar, how. many 
i Fares 2-Anf. 1171. Wn l 
| b- 2 9. In 46⁰ marks, how many nobles,. groats, and far- — 
. ? Anſ. 920 nobles, * groats, and 294400 Fa nob 
5 8 ings. ach pe 
=. 10. In 340l. how many angels, crowns, half crowns, fx. Firſt, 
pences, hd pence ? 340X2=680 ang. x 21360 cr. x 2 alf exoy 
272 half cr. x5 = 3600 fixpences, x G 1000 pence. a div 
11. In 81500 d. how many fix-pences, half crowns, 1 
* crowns, angels, and pounds $ 81600d"—-6=>13600 Fox» FR 
25 1 half cf. 2 = = 1360 or. 2 0. np 
=340l. 33898 
12. If A lends B 1296 guineas when Joy were Javed 33898 


at 11. 18. 6d; a piece: how many muſt B pay A when they 53898 
are valued at 11. 18. a piece? Anſ. 1336 guineas,:18 ſhill. 33898 


13. Reduce 987654320 ſarthings into porn. e W 33898. 


898 
and pence. Ants, 987554 3 20 fl. 0 d 37.9 
205761318. 8d. =10288961, 11s. 8d. 4. 5 92850 NS 1 


14 Reduce 250 —— ede 
pieces. Anſ. 270 moi. 272 
23664 Cvenpenge, Eg * 


$ 


"WE... 
1 * 
* * 1 
5 A g —＋ 
4 8 


14 . 
1 


* 


. Y 
15: How many pieces of 4. of 6d: and of 8d. each of 
an equal number may be had in exchange for 360l. 165:6d? 


5 

b. By cafe 3 thus, 4 6 L 8 18d. the diviſor, and 360l. 265. 
od. 8659 8d. the dividend ; then 86598 1884811, the 
number ot pieces of each ſort, viz. of ond; of 6d. and 8d, 

By which may be proved, thus ; 3 a 

35 s * 8. 4. 

4 pences 4811 — 3 = 20 =-W. 3. 48 

ul. 6 pences 4811 — 2 — 20 = 120 5 6 

di- 8 pences 48 R 2-3 2 16 97 4 

" | W RR „ e "88-6 20 

r of Note, t this ens no more thaw if I had aid, in z6ol.. | 
165. 6d, how many 18d. pieces: ſince the ſum of vl the Wan is. 

qr. equal to n (Ax. . : 8 

any 16. Seven perſons viz. A. B. C. D.. F. and G. bare 
99999 l. 28. amongſt them, and to be thus divided, viz. 28 

far- ten as A takes a guinea, B̃ is to taken mark, C an Ang 

400 a noble, E a crown, F half a crown: and Gere 7 
ach perſons particular ſhare is required. | 

Sx. Firſt, a. guinea, a mark, an angel, à noble, a erowp, 4 FR 

x20 crown, and a ſix pence, when A ed together, make 5975 


r a diviſor, and 9 999l. 25, 219999828. for a 22 d., oF, 
25 hence 7995982859 = =33898 he number each 5 85 Ts 
wns, His relpective 3 whichs proved thus” KY 57 1 


ops 33598 IE >. 35592 18 0. A's hege 
e 833 arks © 5 = 22998 3 2&6... 
ed 4g angela S 4 2 © Gon 
1 they = 15949 o o Os Mare: e 
33898 no 11299 6 8 D's Mare. Et 
33900 ee "= 8474," 10 - E's as,, 


= 


#5" £8 "WY 5 'Þ A 
4 Bol 2 F "A 2 ger” w; of, 
5 4 4 ; m i: - TO : — 9 A 


hed 
* 


1 2 
8 5 — 7 29 


"#3 


* 
- 


94 8 


. 
in the manner e dag z every captain is to have 


times as much as a Heutenant, and every lieutenant twice Re 
as much as. a.common foldier : 1 demand theft fever 
ares. 6. 
| 2115 
The ſhare of 2 common ſoldier,. - 
of a hentenant VVV rem 
of a captain 4 * 12» 
18. In 2340. 118. 2d. how many Frer ch erowns, en. 
45. 62d. per crown 7 Anſ. 1121 Crowns, ; 
19. In 1121 French crowns, at 45. 624 each, how mur 4 
; es money? Anſ. 2 541. 118. 23d. qt 
4 20. In 4260 dollars, at 48. 6d, each,. how. many milre(f ds. 
* 6s. Gd. Anſ. 294975 milreas.. 8. 
re BT), 2 204918 milreas, each 6s. Gd. how many 4d Lo 
lars, each 45. 64. ? 68. 6d. wi the Xer, and 4s. 6d. 30792 
the ſor, hence 2949 X 7 On SE — 54100 —11= 
"I dollars. The An. 5 s 9.4 
rees, 
- Examples of - We. eights, Meaſures, e. 4 cor 


185 1. 5 {61h. 11 02. 17 dwt. 23 gr. Troy ut. how mail » 85 
| b e Xi2+11==392; 121. X20+17.27847 76 : 


* 2442321884471 gr. he 11 

2. In 1883471 grains troy,. how 8 pounds, * 35364 
Dad pennyweight.? 1883471: . 7. wts, 1 2 AG ] 
r 39230: . by. gr-=23008 02. eee 230 nf, 5 
E 1444 1 8 4 Ani. 7 8 A eon 95 * 13.1 
z. Redute 67 w. 11 op. * . g fer. 17 PY inte ounce") Pts? 

Arn Kage rains ? 367 1b. 11 OZ 24415, 0 +7=6 

8+7 35383 X 3+ 218598360. 20 K 41g 10 

8 rains. 66 


Weener b. gene weight i into un 
21196 N Tt . 5327 dre . fr. i: een 
* PEN dE 7 5 . * wier „ 

i Fre ip ® 


6 OY 


6329 
5. In 36 tons, 17 c. 2 qr. 23 lb. 13 oz. 14 dr. how ma- 
ny | dramas? Anſ. 21151710 drams. 


6. In 21151710 drams, how many tons ? 
21151710 ＋ 1621338981 oz, deen lb. = 2685 


. tem. 13 rem. 23 3 - 
2950 qr 42737 c. 20 = 6 tons. : | 
The Anſ. 36 tons 17 c. 2 qrs 231b. 1302. 14 dr. 
7 . How many barley corns will 2 from Sheffield 


to e the diſtance being 162 miles? 5 5 
162 m x8=1296 fur. X40=51840 poles, X11 =570240 
2 yds. x 18 2102643 20 in. x32 0792960 barley corns, 


8. If 30792960 barley corns will reach from Sheflield 
to London, how many miles are theſe places aſunder ? . 
307929603 =10264320 inches, = 185570240, 4 yd 
= 11 =5r840 potes, -40=1296 fur. 8 162 miles, An 


9. If the circumference of the earth contains 360 2. 
e and each degree 70 Engliſh miles; how man 8 
ey corns will teach round che earth? Anf. 479001 


2 nls. how many nls, 7 Anl. 2250. 


11 In 35364 ells Engliſh, how many ells Flemiſh ? 
33 9 S768 qr. 2358910 ells Flemiſh,” Anf, 
In 37 o ac. Ft, 30 pe of land, how | many Sas 
A: af 59310. * 
13. In 32 tuns, 3 nhds. 54 = 7 pb . 8 


ny pts? 3214732131 hhds. 
+7=66463 pints; An. 


15 la 66463 pints of wine, how many tuns I 
6646 F —63 "31 bs —4==g4 1am 


We 85 


— 


r 7 bb. 4, © rem. 54 rem. 3 5 14s 2 5 4 Or 
3 2 tans, ies 54 gal ae, £7 $ 2 
| : We 


= 
bn i q i 
*. 2 j 
£ 2 - * 
0 8 
— „ 


10. In 3 pieces of cloth, each containing 46 yas,;! 3 La . 1 


3+54=8307 gal. . J 5 


5 minutes. 


(8353) ) 


1 N In 36 hhds of ate, how many gallons, pints and cu- 
bic inches? Anſ. 36 hhds=1836 _ pts. and 
1836 gal. R282 617758 cubic inches. ....- -- 


16. In 177 5 eubie inches, how many Rouflichds; = 
lons, an quarts of ale? 57752 c in. 1836 gal. 
7 344 rw. h6gſheads, 


17. In 36 chald. 3 qr. 7 buſh. 3 p. 1 gal. of wheat, how 
many pints? 36 x4+3=147 qr. x8+7=1183 buſh. x 
4+3=4735 Pks. x2 +1=9471 gal, x$=75708 pints. 


18. In 75768 pints, how many clialdrons of wheat ? 
AR 36 cnal. 3 qr. 7 buſh. 3 pks. 1 gal. 


* 9. How many days, hours, and minutes, in 1765 Ju- 
Han years pe” 


"Firſt, 1565 44=441 days 6 hours, produced by the odd 

ASE in every year. Therefore 1765 x 365, +441 = 

64.666 days, x 244621547 1999 hrs, * = 9283 19400 
The Anf. 


F209, In 1765 months how many „ 5 
+ TT: X28 x 24 NE x60==4269888000 ſeconds. 


21. In 4269888000 ſeconds, how many months, weeks, 
8 days ? 4269888000 ſeconds 49420 "oy obo 
ecke 1765, months. 


22. How many ſeconds in a ſolar year ? Anf 31 556937 
_#econds. 

5s 23. How many thirds in 29 as 12 hours 44 minutes 
1 ſecond; 45. thirds, cam lunar month * ? Anſ. 153086505 
birds.” © 18 : 


24. The mean os of a tanation. 1 i. e. bla new moon 
to new moon, is 29 days, 12 hours 44 minutes, 2 ſecond, 
and 45 thirds* I demand'then how many lunations are 
contained in 1765 Julian Years ? Firſt 1765 u 
3341949840000 thirds, which Ted by 1 53086505 (the 
thirds in 1 lJunation,} is=21830 lunations, 1 wg days, 18 


hours, 43 Pd.” 17 W 39 thirds. A. 
25 How 


3 


4 


The 
hand c 
I 0050 


28. 
breadt} 

Note 
the bre 
Ted b 
acres, ; 


29. 
links, 0 
links, } 
der. 
the : 
aulefoa 


produRt;; 


( 54 ) 
25, How many minutes, ſeconds, and thirds; in the 12 
ſigns of the Zodiac? Anſ. 12 X 30==300 degrees, = 
nd 5 | pes wy 
21600 min. =1 296000 ſec, =77760000 thirds, 
26. A cubie foot of water weighs 76lb. troy; and air is 
al- 860 times lighter then water: What then is the weight of a 


o , oy . « 1 
eubic foot of air? Anſ. 1 0z, 1 dwt 58809 grs. 


27. There 1s a ſquare field, the length of whoſe fide is 760 


2 links, how many acres doth it contain? Anſ. 5 acres, 3 
. roods, 4 poles, - . 
it? bo Note. to find the area of a ſquare, iſt 
760 multiply the ſide into itſelf. W 
— 2d. Having multiplied the fide into it- 
Ju- 5 177600 15 r hg figures from the right , of F: 
4 the product. | 


3d. The five figu-es fo et multi- 


BT ply by 4 and f.om the :ight of the pro- 
3 | 10400 duc cutoff five figures more. 2 
40 4th. Multiply the five figures 3 cut off 38 
— by 40, and cut off other five figures as 
4 | 16000 before : thoſe figu.es to the left ale across 
roods, and poles. . 


The reaſon for cutting off five figures from the right — 
hand of the product is obvious 3 becauſe your diviſor s 
100000, Vide table 7 $ VII. _ 


28. There is an oblong field whoſe length is 4620, and 
breadth 370 yards, what is its area in acres ? ET outs 5 
Note, to find the area off an oblang, x the length into 
the breadth. 4620 x 370=1709400 iquare yards, which , 
Ted by 4840, the ſquare yards-in one acre, gives 353 © Þ 
acres, and 880 yards remain. «& 1 
| 29. In a;triangular. field, whoſe baſe is g chains, 6& 
cond links, or 854 links, and the eee — Ne. 3 | 
2s 2" Winks, how many acres are contain? 4} 
'he ote. Po find the area of a triangle, multiply half the Hag i 3 
5 ( 9 the peipencieular, or half the pe: pendicular into the aße E 
ys, 1 Haultipty the Dale and perpendicular together and take Half he 
modutt;:omplefithele ways equally gives the a. ͤũ ⸗3n3 
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9642 =482 
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N 
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28 | 78720 


bez ſe Di is 1660 links, one 
In a Trapezium whoſe Diagonal is 1 n 

| en. 4 702 links, and the other perpendicular 

is 712 links, what is the area in acres ? | ” 
N | | iur ip If the ſum 
855 o find the area of a Trapezium, multiply half the fi 
. eee into = 8 or _ _ gens ” 

| f the perpendiculars, or multip 

7 ee ou the iagonal and take half the product, an 
7 of theſe ways gives the __ 


7024712221660 
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111736260 Anf. 11 2 37 


; q * . 1 | 94480 


| 40 5 

m 37 | 79200. 
bg - 1 n - ks. wil 
? 31. fe a curve whoſe length is 340 links, 
Ct — at five places as Abo viz, the 1 N 
* s, the 2d. 48, the 3d 62, the 4th. 43, and the 5th 24 
meaſure in a ncht line fam one corner of Ne 

$© . | 


18 
1 1 


the « 
breat 
brea- 
ſum | 
this 
33+ 
then 
{quar 
N, 


and c1 
Land 
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to find 
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I, A 
three ni 
lame ki. 
if they b 
conſiſts | 
duced tc 


2. Ne 
lo, that 
mination 
queſtion, 
der wille 


C3 

the other, and at right angles to this line take as many 
breadths as you chuſe, but eſpecially the greatefl and leaſt 
breadths, add all theſe breadths together and divide the 
ſum by the number of them which gives the mean breadth, 
this xed by the length gives the area. 
233+48+62+43+24=210 the ſum of the breadth s, 
then 210—5=42 the mean breadth, and 340 * 42 214280 
ſquare links the area. | 


N. B. The ſquare, the oblong, the triangle, the trapezium, 
and curve, are all the figures that are uſed in the practice of 


Land Meaſure, 
one 
ular : Ds 
XII. The RULE of THREE Dix Zr. 
r es 4 8 HIS Rule is called the Rule of Three, becauſe 
, an] itt teaches by three numbers given, called terms, 


two, For this reaſon it is ſometimes named the Nute of 
Prop rtion. And becauſe of its excellent and extenſive 
ule, it is often called the Golden Rule. : | 


KU LE 


taratien, diſpoſition, and operation, | 
1. As to the preparation, it muſt be obſerved that of the 


three numbers given in the queſtion, 2 will always be of the 


lame kind, and muſt be reduced to the ſame denomination, 
if they be not ſo already; and if the remaining number 


duced to ſome {imple one. oy 


s, With 
> 1ſt 3] 
5th 24 


2 


mination; place that number the third which aſes the 


na fiel queſtion, or contains the demand, and the remaining num- 
Wee der will of courſe be the ſecond term. dw Nx a 901 


. 


to find a fourth that ſhall have the ſan e proportion to ſome 
one of the given numbers, as is expreſſed by the other 


37. fa this Rule three things are uſually required, viz. * 


conſiſts of ſeveral denominations, that alſo muſt be re- 


2. To ſtate the queſtion, diſpoſe the prepared numbers 4 | 


lo, that the firſt and third may be thoſe of the ſame deno- 


K OS 


3. Having thus ſtated the queſtion, for the' operation, 
multiply the ſecond and third terms together ; divide the 
product by the firſt, and tlie quote thence ariſing will be 
the fourth term ſought ; which fourth term will always be 
of the ſame name, kind, or ſpecies with the ſecond, 


Note 1. When it can conveniently be done, multiply or di— 
vide as in multiplication and diviſion of different denomina- 
uons. : 

2. When there h ppens to be a remainder, it will either make 
a fractional part, or it muſt be reduced to che name next below 
the | laſt quotient, and divided as before; ſo ſhall the quote be 
fo many of the ſaid next name: do this fo long as there is any 
remaindet, till you have reduced it to the leatt name, and all 
the quotes together will be the aniwer, | 


Lk SAMPLES 


1. If 31b. of tea coſt 18 ſhillings, what will 121b, cof 
at the ſame rate ? 


Ib. S. Ib, 


— — 2 
— rm — - 
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. If 33 18:2? 28 
ii 12 
„ ; — — 8. 5 8. 
0 Wk 3) 216 ( 72 = 12 the Anſ. 
„ NS 3 
166 09 6 WS 
1 6 
1 8 > 
O 
* ers ws 


Note, 121b. being the term which contains the demand, it 
muſt occupy the third place, 31d. being of the ſame kind and 
denomination, muſt be put in the firſt place; and 188. which 1 
of the {ame kind with the anſwer, muſt be in the ſecond place. 


— = - = = — + a - 
— + 7 — 3 _ 
— — 2 = — — = 
— : EO = 
F — " c — I'S — 
1 þ 


wo 
—— 


2. It 101b, of tea coſt 3l. 128. what will zb. coſt! 
If 12lb.: 728: 3b. 72 K 3 ＋ 122188, the Anl. 


= 4, 


* r * 
7 1 n 
* — 


coſt 


of, 


„ 

3. If 188. will buy zlb. of tea, how much will 72s. buy 
at that rate? If 188. : 3 b. 725, 352 X3<18=121. 
the Anſ. | | 

4. If 728. will buy 121b, of tea, how much will 188. buy 
at the ſame rate? If 725. 121b. :: 188: 18 K 12 —⏑ 7 
3b. the Anſ. | 

Note. The three laſt queſtions are only the firſt varied: by 
ſuch variations may all the queſtions in the Rule of Thice be 
proved. Or thus, in the Rule of Three Direct, the product of 
the firſt and fourth terms, will always be equal to the product 
of the ſecond and third, when the work is right. : 

5. What will 3 quarters of a yard of velvet coſt, when 


| 21+ yards is worth 221. 105. 6d ? 


Here 22], 108. 6d. =gol fixpences ; and 21:yds=86 
quarters. : 
qr. tix d. gr. 

Then if s 37-3 


— fx d. „ d. 
86) ½%j% (zii 2 15 16 
a 258 


37 
6 
86) 222 (2d. 
BFA ODT > 
von WL bus. 
30 : 
. E 
86) 200 (2 
| 172 


28 


An 15:8 2759 
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qr. 8. d. qr. 
Or thus, if 86: 1 10 p 6. 3 2 
86) 67 11 6 (ol. 
20 
86) 1351 (168. 

86 The 
491 27 

80 3 9 

w 61 Rem. 
12 No 
— | | are” tc 
36) 738 (8d. | 2d, fo 
688 zd ter 
| denom 
| £0 Rem. require 
4 
3 9. 
86) 200 (2 qr. 

172 =(47« 
28 Rem. As 1 

6. What will 217 yous of velvet colt, when 3 quart 10. 
13 worth 158. 8d. 285 =q? 8 

: g 28 | — ; Then L 
. 158. 80 * 75454 and 21 E—=86qr Then i. 
3qr. : 7543 : 86: 754 X86 +28—3=21624 qe. =? Th 


10s. 6d. the Anſ. 
4 If 214 yds. (36 qr.) of cloth coſt 221. 108. 6d Colt at ti 


ico how many yards may be bought for * a To Red 


> IÞ2= 4 
= 754= 2 | > 1055 anced 7, 
If 21624 q :80 :: 754 369 reste 5 


wy 
3 qr. Anſ. * 


( 660 


8. Silver at 5s. 8d. per ounce; What's the value of 4 
tankards whoſe weights are as follows? viz. 


lb. oz. dwts grs. 


1ſt weighs 2 it 19 x3 
2d ditto VVV 7 
3d ditto . K 
4th ditto ES OE 9 


. - PLL 


— 


The weight of them al! 14 4 18 19 = 


| $3011 grains. 1 02. 480 grains; and 58. 8d, == 68d. 


Then as 480 gr.: 68d. :: 83011 fr. 481. 198. 11d. 
„ ä 8 | 
3 4.48 the Anſ. 


Note, When four terms are placed as in the form above, they 
zre to be underſtood and read thus: as the 1ſt term is to the 
2d, ſo is the 3d to the 4th. That is the product of the zd and, 
za terms divided by the x produces the 4th term, of the ſame 
denomination with the 2d, which 4th term, when reduced to the 


required denomination is wrote in the 4th place for the anſwer, _ 


9. If 83011 grains of ſilver coſt 481. 195. 11d. 34-2 


ITY 


=(47039 = q what is valued at per ounce? 


480 ; 
As 13011 gr.: 47039 4: 1480 gr.: 5s. 8d. the Anſ. 


10. A Merchant bought an hhd. of wine for 321. how 
much per gallon muſt he fell it for to gain 41. 10s. by it ? 
It mult all be ſold for 321. +41. 108. 30 . 10s, =730s. 


Then as 63 gal.: 73087: : 1 gal. : 118. 7 d. the Anf, 


11. If 1 gallou of wine coſt 118. + d, what will a hd. 
Colt at that rate? Anſ. 361. 108. 


12. If 1 be advanced to 2, and 2 be advanced to 3, 
To how much will 20 in ſuch proportion advanced be? 


1+2=3 the ſum before advanced 3 2435 their ad- 
Vanced ſum: then as 3: 5:: 20: 33 the Anſ. TY 


669 


23. If 2 be diminiſhed to 1, and z be diminiſhed to 24 1 
what [owe 33% be diminiſhed to in the ſame proportion Ton: 
As 5: 3 :: 331 : 33 x3+1=5=20 the Anſ. 
14. There is a ciſtern with two evacuating cocks vi 
A and B; che cock Acan empty it in 56. hours, and B i 0 
„ 42 ; in how may hours can they empty the ſame, if the hs 
| 15 . I run together ? . 
. Firſt . chen ſay, as 98hrs: 5 hrs: :4zhrs: 24h 
1 the Anſ. 
; jj Note. Th work of ſome ftatings i in the Rule of Three Dires 
10 may be much fo tened when they can be done by any ofthe thi 19. If 
i following contraCtions. 
10 8 I. Divide the 2d term by the iſt, xing the quote int) 
dio third, and the product is the anſwer. 
—ꝓ— 1 15. If7, yards colt 56s. what will 20 coſt ? 
. As 7 yds.: 56s. ;20yds : 1608 =81. the Anf. 
. © Thus 56-7 =8, and 20 X8=160s, 
4 8 Divide the 3d term by the iſt, Xing the: quote into 
WE the ad, and the product is the anſwer:. 00 no 
41656. If glb. of ſugar coſt 6s. what will 1cwt. eoſt 2 erpend 
WE  AsSlb. : 6s, :;1121b. : 845.=41. 45. the Anf. hat wa 
j 1 Thus 1 5 its and 14 * 848. 5 n 864 I 
; II. When the firſt term and either of the * two, EY 2 
dan be exactly ed by ſome common —+for ; then = them, * If: 
Z and take the quotes inſtead. of theſe. terms 3. proceeding A 7 2zol 
4hus ; as oft as you can. c Fen 
| 17. 19 yards coſt 128. what will 24, yds. coſt * . ; 
; yds. 8. yds, g leet . 
3) 3 EE 
„ 3 by Ling the if * ou a 1 
.: 4 :: 8 con. by K iſt and. 2d by 2 Fand a 
; 4 e gold i 
— 3 4 


. 
"4 


24 325. the Arſe 


ine coſt 491. 148. What will 72 gal « 
1. 168. e 5 


78. If a Ahd. 
tons colt r p 


Fal. „ 
63 : 49 I : 
Contr. 7: 49 14:Whby ing the rſtand:3d terms byg, 
Contr. 1: 7 2:: 8 by —ing the iſt and 2d by 7+ 
8 . 
56 16 5 5 
iredd, 4 1 5 | = 1 9 3 7 F 
thief 19. If >; of an ounce of goldeoſt 285 what will 2. coſt? 
| 142 
inn one 8. Os 
4 2382 7:7 
11 1141 5 33 © 
4: 28: : 7 cont. by rejecting the =for 12 __ 
r: 7::7 : 498. the Ani 955 1 


into 20. A certain ſteeple projected upon level ground a ſffas 
dow to the diſtance of 57 yards, when a four foot ſtaff 
erpendicularly erected caſt a ſhadow of 5 feet 4 inches.» © MY 
hat was the height of the ſteeple ? Here 5 feet 4 inches _— 
=64 inches, and 57 yards=2052 inches Then as 
4 in.: 4 feet:: 2052 : 42 yds. 2 f. 3 inches the An. 


ren 21. Ifa wall 6 feet thick, 9 feet high, and 432 feet long. 
eding olt 720l. in building, what w 11 be tae price of a wall ofF; 
he ſame materials, that is 12 feet thick, 18 feet high, ang 
76 feet long? 3 e pas 58 
* 43 23328 eic feet: and 62 18567624416 N 
ubie feet, Then as 23328 cu. feet : 720l. : 12441 N 
25 icet 5 3840l. Anſ. „ ** | -- 
> ard li the mint of England a pound of gold, that is 11 


aces fige and 1. allay, is at this time coined into. 44. g ni- 
s and a half: I demand how much ſterling a pgund of 
e gold is Worth obſerving that the allay is valued at 


5 * 
* 1 : ; ” * 
e > * ** 7 d Q x 6 * * 7 4 : ö : d 
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213. What is the annual intereſt of g8)l. 6s, 5d. at the 
rate of 6 per cent. Anſ. 59l. 45. 9 . 

24. If 1000 French feet be equivalent to 1068 Engliſt 
feet, and the circumference of the earth according to the 
French menſuration be 123249600 French feet: I de. 
mand the ſame in Engliſh miles, Anf. 24930 miles, 57 


£3 


| 33 I 
yards 1 foot 9 inches 5 barley corans. 6. 


25. Suppoſe all things as in the foregoing queſtion, [ 
demand how long a found will be in paſſing from pole to 
pole, upon a ſuppoſition that a ſound paſſes over 1142 feet 
0 in a ſecond of time? Anf. 16 hours, 32 ſeconds 28 

WT  - thirds. 


* - 


. the whole coſt 388]. 168. and 128. per yard. 


* 
4 


* 6 


be 656601. ſterling: how much will keep them a year and 


i. 5 715 7 a half? Anſ. 3594885 ol. 8 
Mi 28 28. If Igivegd. for a ſkin, how much muſt I pay for 19 
WEE: feore, 6 doz. and 8 skins? Anſ. 171. 56. 
r 29. A Trader bought galb. of tea at 128. 10d. per lb. and 4 
not anſwering in goodneſs, Is willing to loſe. 408. by the TI 
wo Whole, at what rate muſt heſell ut by. the ounce ? And, gd, ant 
20. A Gentleman ſpends 11. 6s. 8d. a day and lays up 
de years end 5981. what 1s his yearly income? Ani. 
rr 1084l. 138. 4d. EE iq 3 KSI.-$ 1 5 „ 
31. I have 820l. 128. 6d. to diſtribute among 32 poor 
men at 82d. and 70 poor women at Id. and 40 cnildten 
at 34 each per day; how long will t e lame admin 


1 142 . | 168 1 
their relief, Anſ. 244 e days. TP 
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32. Bought 30 pieces of broad cloth for 130l: and fold 
them again for 150]. Now, if they had colt 150l. how 
muſt they have been ſold to have yielded gain at the ſame 


rate? Anſ. 173], 1s. 64.17 q. 


863. A ſhip failed 48 leagues in 24 hours, how many 
leagues will ſhe ſail in a week at the ſame rate? Anſ. 336 
leagues, | | 


34. A Merchant hath owing him 9681. and his debtor | 
agrees to pay him 138. for every pound; the queſtion 18 
what muſt he pay him for the whole debt, and what muſt 
the Merchant loſe by compoſition or abatement ? | 

Anſ. The debtor muſt pay 6291. 4s.. The Merchant 
mult loſe 3381. 16s. 25 


35. As Iwas beating on the foreſt grounds, YL 
Up farts a hare before*my two greyhounds: 
The dogs being light of foot, aid fairly run 
Unto her fifteen rods juſt twenty-one :. 
'Fhe diſtance that ſhe ſtarted up before 
Was four fcore, ſixteen rods juſt, and. no more : 
Now this I'd have you unto me declare, 
How far they ran before they caught the harre. 
An. 336 rods. For 21-15 = rods the dogs gain at 1 
the hare in running 21 rods; but the queſtion is how far 
muſt they run to gain 96 rods at her, i. e. to overtak ee 


= 


her, which is thus folved. A:6 : 2::: 96; 336. 71 
— ITE 1 . ELL + 2 1 — a——_s : 1 
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XIII. The Rule of Three Ixverſwe. 


NVERSE, or. reciprocal, proportion. is, when f 
L four numbers the 3d bears the ſame ratio: propor- 
ton to the firſt as the 2d. does to the 4p. 
Therefore the leſs the zd. term is, ia reſpec ta; 
frſt, che greater will the, 4th term bez tn; pee 
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The preparation and diſpoſition of the terms differ nothing 
here from the Rule of Three Direct, only the operation i 
inverſe. The only difficulty is in knowing when a que I. L 
tion belongs to one rule, and when to the other; in orde to th 
to which obſerve the following directions. 3.1 

Having ſtated the queſtion, obſerve whether the 3d tern me v 
being more than the xt, requires more, or being leſs requir 
leſs; if ſo, the queſtion belongs to the direct rule: but if ti 
3d term being more than the Iſt, requires leſs, or being lei 
requires more, it then belongs to the Rule of Three Inver: Thy 
and in ſuch caſe, the fourth term muſt be found by aff 1 
inverſe operation, i. e. by Xing the firſt and ſecond tern LL 
together, and Z ing the product by the third term, che 
| 4. If 


E XR A M L. I 8. fouid | 


1. If 10 yards of cloth, half yard wide, will make 
2 how many yards 5 quarters wide, will make 1 Th 
ining for the ſaid garment ? | 
Here it is manifeſt, that by how much more this lining 
has of breadth, ſo much leſs muſt it have in length: there: 
fore the third term being more than the firſt, and requirin 
the fourth to be leſs, this 1s more requires leſs. 


r. yds. qr. | 
13 : 10 :: 5: 10X2—5=4 yds. the Anf. If 


w lon c 


If 


us 


III. \ 
n be e 
d tak 
S$ AS ( 


2: If 4 yards of cloth 5 quarters wide, will make a par. 
ment; how many yards, half yard wide, will line th 
ſame garment ? | 

Here it is obvious, that by how much leſs the lining hz 
of breadth, ſo much more it muſt have of length: there. 


fore this is leſs requires more. 


r. yds. qr. 5 
If : = 3 5 X4<-2=10yds. the An 


tracte 
tracte- 


An 


This rule may be proved by inverting this queſtion . It 
above, or thus, the product of the firſt and ſecond termi» whe 
will always be equal to the product of the third and fourtheh w. 


when the work is right. Thus in queſt, 1 10x 2=5 *. 
18 C O N- 


„ 
hire CONTRACTIONS. 
a, 1. Divide the ſecond term by the third, X ing the quote 


orde to the firſt, and the product is the anſwer. 


term, ' 
TY : men days men days 

1 4 F 24-:.27-:: ite um. 

g lebe Thus 27-=9=3, and 24 X3=72 the Anſ. as before. 


were 
by at Bl. Divide the firſt term by the third, & ing the ſecond 
derm the quote and the pioduct is the Anſwer. | 


3. If 24 men in 27 days do a piece of work, in how long 
me will 9 men do the like? 


4. If a friend lend me 2800l for 8 months, how long 
Jould lend him 5ool. to requite him? 
| 1 m. J. m. 


nake ; It 1000 9 2 700 2 the Anſ. | 
nake ! Thus 2800=700=4 and 8 X4:=32 months the Anſ. 


s linig nr. When the third term and either of the other two 
therein be exactly ed by ſome common ſor; then = them 
dumm take the quotes inſtead of theſe terms; proceecuug 
s as oft as you can. 


Aut. Ir, If 378 oxen will eat up the graſs of a field in 36 days, 
„long will 18 oxen be eating up the fame ? | 


4 5 
EN oxen days oxen days 
| 378 36 :: 18 755 the Anſ, 
lining haſſÞtrated 63 : 36 :: 3 by —ing the 1{tand 3d by 6 
> theriratied 63:12 :: by ing the 2d and 3d by 3. 
12 5 


the An Anf. 756 days, by King iſt and ad terms together. 
tion oP: If the penny white loaf ought to weigh h ounces 
* ae „ when wheat is at 48. 6d. a buihel ; What Dught it to 
nd fourth when wheat is at 68, gd. a buſhel. Anſ. 6 
2=5 NA. i 


con-l 7. Suppoſe 


6675 ) 


7. Suppoſe 3 cocks, or 4 hens, will eat up a certain i 
quantity of corn in 56 days, how long will 1 cock and MW in | 
1 hen be in eating up the ſame ? | (vic 

Becauſe of 3 cocks, or 4 hens, ſome number muſt be 
found that is diviſible by 3 and by 4 without remainder, B 
ſuch is the number 12; (for 3 x4=12) make then 3 cocks four 
or 4 hens equivalent to 12 chickens, and you will have ! ati 


cock equivaient to 4 chickens, 1 hen to 3 chickens, and! | 
cock and 1 hen to chickens ; in which caſe the queſtion Mp © 


will Rand thus: If 12 chickens avill eat p a certain quantity beife 
of cern in 50 days, how long awill 7 chickens be in eating up 7 
the ſame? Anſ. 96 days. | | 4 
3 5 29 g.. 

8. There are 2400 ſoldiers in a garriſon in a beſiegel 4 


town, who have only proviſions for 9 months; how many each 
muſt be diſbanded that the proviſions may ſerve 16 


months ? Anf. 1050. 5 „ 
f 2 lon 
9. Ar what price per buſhel is wheat, when the penn} RY 
white loat weighs 5 ounce:, 8 dwts. if it weighs 9 ounce 6. 7 
when wheat is at 45, Od, a buſhel? Anſ. 7s. 6d. RE: 
| 5 3 
10. If 11. 28. worth of wine will ſufſce a club of 1:4 57 
men when the wire is fold after the rate of 251. 48 a hb!; ; 
how many men will x1. 2s. worth ſerve, when the wine if 7. It 
ſiold after the rate cf 181. 188. a hhd? Anſ. 16 men, MW*-ern, 
| | ame C37 
Here follows a collection of queſtions put down promi h 
cuouſly in both rules; wherein the learner is left to himſei p ru 
t diſtinguiſn the particular rule, whether Direct 

Inverſe, which each queſtion belongs to | 8. If 

nVCcrics q = - ime - he 

: | : 3 at u, 

1. If the expence in houſe-keeping, during 6 week 3 

amount to gl. 3s. 6d, how long will 100l. laſt at that rate ''©e 
| ITO p 138 "ts ' 9. If a 

Anſ. 65 weeks, 2 days, 3 hours, NE in quan 

: ll anot; 


2. If 736 dollars, at 48. 6d. each, were given in ne quan 
change for 144 Jacobuſes, what was the value oF1 Jacobu 25 411 
Anſ. 238. 3 55 5 . i eino the 

| D 


(68) 
Un 3. If 5 oxen, or 7 colts, will eat up a cloſe in 87 days, 


na in what time will 2 oxen and 3 colts eat up the ſame ? 
| (vide Saunderſon's Algebra) 


de ghecauſe of the 5 oxen, or 7 colts, ſome number muſt be 
3 found that can be Ted by 5 and by 7 without remainder, 
) 


fuch is the number 35 x5; make then 5 oxen or 7 

colts equivalent to 35 heiters, and you'll have 1 ox equt- 
101 WE Latent to 7 heifers, 1 colt to 5 heifers, 2 oxen = 14 
on BY beifers, 4 colts = 15 heifers, and 2 oxen + 3 colts 
| =14 +1529 heifers, and the queſtion will ſtand thus: 
If 35 heifers will eat up a clole in 87 days, in what time will 
29 heifers eat up the ſume? Anſ. in 105 days. 


4 Ifalb of tea coſt 11. 1 3s. 4d. what will 4 parcels coſt, 
each weighing 2 c. 3 qr. 21 lb? Anf. 5481. 6s. 8d. 


5. If a field will graze 18 horſes for ſeven weeks, how 
long will it graze 42 horſes? Anſ. 3 weeks. 


12 c. 2 qr. colt at the ſame late? Anſ. 251. 178. 
gd. 2 1. | | 
of . 247 1 


Kine 7+ if 60 gallons of water in one hour's time fall into a 
WII (tern, containing 200 gallons, and by a pipe in the 


ny eme ciiteru there runs out 45 gallons in one hour; in how 
promi hours will the ciſtern be filled, if both the cocks - 
o himſelſfleep running? Anf. 13 hours 20 min. 
Direct s. lf a piece of ordnance ſhoot 1441 b. of powder 2t a 
me ; how many pounds will diſcFarge it 68 times? and 

t will the powder come to, at 11d. per lb! 
4 or An. 10031b. of powder. Value 471. 33d. WD. 
that r 


9. Ifa ſquire pipe 4. inches wide, will diſcharge a cer 


yen in ne quan ity trom the {ame current? 3 
1 Jacobi The diſcharge of water through pipes, all other things 

eing the ſame, is as the area of their orifices. The on - 
+5 ice. 


* 


6. If 2 c. 3 qr 21 lb. of ſugar coſt 61. 18. 8d. what will A 


an quantity of water in One hours time; in what time 
ul another ſquare pipe, 21 inches wide, diſcharge the 


1 "ISS , 
r 


( &9 } 
fice of a ſquare pipe 4+ inches wide contains 81 fquare 
half inches, and the orifice of a pipe 24 inches wide con- 
tains 25 ſquare half inches. Say then: JF an orifice of $1 
Jquare half inches will dijcharge a certain quantity of watef 
in 1 hour, in what time du ill an orifice of 25 Jquare half incbei 
diſcharge the ſame? Anſ. 3 hours, 14 ſeconds, 24. thirds, 


. 
F Bae 


$ 48x 


12. A man bought 120eggs at 2a penny, and 120 mori Ko 
at 3 a penny, he mixt both parcels together and ſold ther wat 
out at 5 for two-pence, whether did he gain or loſe iſ 


10. A Butcher bought an ox for 10l. tos. which weight 1 
RET ed, beſides Kin and legs, 108 ſtone. There were in hin alt 
W de ſtone of fat, which he told for 44d. per Ib. the skin 
M and legs he ſold for 1]. 5s. 9d how much does 1 flone oi 
6 6 00 tand him in? Anſ. 1s. 4d. 2=q Be 
e beef ſtand hi : wy 199 1* one 
WM the 
W i: 
1 1 11. a Plummer bought 134 fother of lead at 15d. pe 2. 
0 FRY pound, what did che whole colt him? An. 15241, 56. 10. 
Bn >: 6 : | and t 
ö F Note, A fother of lead is 19 ct. 2 qr. S EN 


FE 


As 
1 1 
> 27 
2 
* 


ö 1 the bargain, and how much? Anf, he loſt 4d, _, 
+: 12 me 


13. A Draper laid out 120: as follows; viz. one thi month 
of it in callicoes, at 20s. 3d. per piece, one third! 
cambricks at 328. 9d per piece, and the reſt in holland: 

35. 9d: per ell, how much nad he of each fort ? 1 


WEE, 5 45 5 | | 2. J. 
Callitoes . Pieces. 1 litereſt, 
5 8 | 
Anſ.] Cambritks 2555 pieces. 
Hollands 139% elle. If 
. if 


5 Dan pouli 


1are 
On- 
81 
vater 
uc hes 


*, 
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skin 
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1 19 
. © 2 4 
d. P always be put for the middle term in the ſecond Rating, 
and the fourth term found by this ſecond operation, is the 
| anſwer required. 8 


58. 


2 0 mort 
Id ther 
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ne thir 
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$ XIV; Compound Proportion. 
1 D Proportion (or the d ouble Rule of Three) 


; is, when five numbers are given to find a ſixth pro- 
portional, and is common:y performed by two operati- 


ons in the ſingle Rule of Three, either Dire os Inver/e as 
che queſtion requires, 


The three firſt terms contain a ſuppoſition, and the two 


'at a demand, 
. 


1. Of the two numbers which contain the demand, 


| one mult be the third term in the firſt ſtating, andthe other 
the third term in the ſecond ſtating. | 


2. The fourth term, found by the firſt operation, muſt 


EX4MPLE'S, 
t. If tool. principal in 12 months, gain 61, intereſt; 
what will 250l. principal gain in 9 months, 


If 100l. : bl, :: 250l. : 2501 * 6100=15l. 
This 4th number, viz. 151. is the intereſt of 250l. for 
12 months, and the queſtion is reduced to this; If 12 
moaths gain 151, what will 4 months gain? 


f ge 
If 12: 152: 9g : 15X9=12=11. 5 the Anſ. 
2. If 250l. principal in 9 months gain 111, 55. 2 2258, 
intereſt, what will 1001. pris cipal gain in 12 months f 


Kg” J. 9 I. Ss 
If 250 : 225 :: 100: go fourth term. 


If g: go :: 12: 120=6l, the Anh, SHOE 
G 2 7 © © - 


OY 


C78 7 


3. If roo]. principal in 12 months gain 61, in what time 
will 2ol.-gain 111. 58. 22258 7 


8 
— 
— 7 


s. m. „„ hs 
61.1208. If 120: 12:: 225 : 221 This is direct. 
22:m.=45 half months: then ſay, 


1 1 
J. F#m. J. zm. 15 A 
If 100: 45 :: 250: 18=9 mon, This is inveiſe di 


4. If the carriage of roolb. weight zo miles coſt 23 : 


what will the carriage of 509lb. coll for 200 miles ? co 
lb. : Ss : Ib. Ss 1 
It 260-3222; $00; 30 b of x 
If 3o : 10; 200: 66s. 8d. the Anſwer, tan 
All queſtions in Compound Proportion, may be ſolve 8 
with greater expedition by the following Rule, 1 
5 12) 
„ W- hi Ko 
: 9 C ; 
1. Here as in the lingle Rule of Three, put that te . 
in the ſecond place which is of the ſame kind and det Divi 
mination with the arſwer, or erm ſought ; and the tem : 
of ſuppoſition one above another in the firſt place; , Divi 
the terms of demand in the ſame order, one above anothe 
in the third pace. But note, the firit and third term 6. 
every row mull be of one name or denomination. whea 
. | ters. {1 
2. Take the three terms in the firſt row, and of the 
form a queſtion in your mind as in the ſingle Rule 
Three, marking which term weuld be the Xer, viz. i 
fiyt crthe third. Proceed thus with each row as ſo mal 
ſeparate queſtions in the ſingle Rule of Three, uſing 4 
ſecond term in common with each of them, and ali 
marking which extieam would bz the Ker. That 5, 1 


any row fay : If the tirlt term gives the ſecond, doe: 
third . 7 more, or leis ? If more, mark the greater 


Team, if leſs, the leſſer, for a cer. | 
| | 3 Mu -. 


( 72 ) 

3. Multiply the middle term and all thefe xers toge- 
ther for a dividend ; and the reſt of the terms together for 
a diviſor : the quote thence ariſir g will be the anſwer, and 
of the ſame name with the middle number, 


CONTRACTION & 


time 


I. When the ſame numbers are concerned in both the 
dividend and ſor, throw them out of both. 


T5 $a 
ao RN A TOES 8 * * 
8 * . I BS 344 88 N 
COLES RAY Is LOVES SITES oo EPR SG 
777 3 


ver 


ſt 258 
si 


IT. When it can be done, = any numbers by ſome 
common --ſor, and take the quotes inſtead of them. 


Ex. 5. Ifa regiment of 936 ſoldiers eat 351 quarters 
of wheat in 168 days, how many quarters will ſuffice 
an army of 11232 ſoldiers 56 days? 


ö ſolo Soldiers rs. Soldiers contracted 
12) 936 351 * 112 xer 78: 351 :: 936 Ker. 


days days 
7) 168: — :: 56 er 24: — :: 8 Ker. 
dat te 1 by contraction 
ad den Dividend 351 * 96 351930x1. ” 
ke ten — ——0 qr. the An, 
de; al Diviſor 78 *, 78 ** z N | 
 anoth' | | x 
term 6. If a regiment of 936 ſoldiers eat 351 quarters of 
wheat in 168 days, how many ſoldiers will 1404 quar- 
ters ſum̃ce 56 days ? | 
i" | | 
1 of 1 | gre Soldiers qr. 
, viz. U 354- : 936 „ 104% 
s ſo mil i X 168 days: — ** 56 d 99 
uſing * 8 N | 
nd alwi s | 
5 936 * 1404 * 168 1 
5 Then —— ſoldiers the Anf. 
greater | 351xg6 PEAS 


5. x Rd 
3 Mw 3 I 3 9 


„ : 
Ex. sth. Say, if 936 ſoldiers eat up 351 quarters, 1123: 


ſoldiers. will eat up more quarters, therefore mark th: 
greater extream 11232 for a Xer, 


= Again, ſay if 168 days require 351 quarters of wheat 
to ſuffice an army ; 56 days will require fewer quarters to 
ſuffice the ſame army; ſo mark the leſs extream 56 for 


Then contract the terms by firſt ing by 12 and then 
by 7. Again you have 351936 x8 for a dividend, and 
78 x24 fora —ſor ; which being contracted further by 
ing both dividend and ſor by 8, you have 351 x 936 
323536 for a dividend, and 78 x 3=234 for a2 ſor, and 
the quote 1404 quarters for the Anſwer, 


_ >; 
* > — — —„- - N A 
—_— — 4 8 = * — 7 1 0 * f 
— 2 2 — — —— 3 rr D is — 
- — — 7& 8 3 FS ” == a. OR = = _ 2 — = 
wr” - « = = — ws — * LIES o - a — won — Ry ral a , 
* — 5 Le = — 8 — . 
* — ds — — ma : — hw — 
- — — — p So — — 7 a — 2 5 
= — — — - 3 — — i 2 — 4 — 8 . 8 : 7 — 
— — 3 _— W = Ds. . ns . — EX = = — — 2 
7 = oY — — ——j—çä — - ** TT 1 — — — — * 1 
— 2 — 5 — — — N 8 WEST I, O 4 
As pt, — — _ . ERS —— — — — . Ro Fo nn no a: YER Iron =Y 
— RS — — . IIS — rn — — . —— — —— 
5 mere 4 4 — — < - — —— 2 7 —" 4% —_ —— * — 4 * % 
r «' 4 — x * * KO * > A s 2 r 5 r „ 
— 2 — . — — 60d, aan, — — * — XL * 8 — \ 
-- — — — — — —— — + — — "= = — 
= — — 82 1 — a — — —— 2 BS anne A mn. — — - * 
* * 2 * N >, 4 eh * A 2 - * 4 * V 8 * 3 6 > 
A T . a : A —" IIS 
Pa : > ö * =» 
F N 
* 
4 1 


Ex. 6. Say if 351 quarters ſerve 936 men, 1404 
- Quarters will terve more; therefore 1404 muſt be a „ er. 


Again fay, if 168 days require 936 men to eat up any 
2 „56 days will require more men to eat up the 
lame, mark therefore the greater extream 168 for a Ker. 
Then having 936 1404 * 168 for a dividend, and 
351 56 for a I ſor, the quote ariſing is 11232 men the 
Anſwer. | 2 

7; If the carriage of 240 feet of wood, that weighs 
lone a foot, comes to 61. tor 50 miles, how much will the 
carriage of-70 feet of free ſtone, that weigns Loit, a foot; 
coſt tar 300-miles ? | 


120s. :: 70 ft. x 


240 ft. : 
7ſt. — }; 10 tt. x 
S0 m. : 2: 300 m. & 


120 * %% X10 X 300 | 
hen —————————=300=151. the Anf. 
- 249X7 X50 2 
5 8. T 


T 399 0 
8. If 240 men, in 6 days of 12 hours each, dip a trench 
of 3 degrees of hardneſs, and 230 yards long, 3 wide, 
3 and 2 deep; in how many days of 10 hours, will 24 men 
ce dig a trench, of 5 degrees of hardneſs, 320 yards long, 
5 wide, and 3 deep? | 2 Ke 


eat * 240m. : 6 days: : zm. 
5 10 X 12 hrs: ——— :: 1ohrs. 
for 8 deg: ——— :: 5 deg. x 
. 230 long : 2: 320 long 
3W. — :: 5 w. X 
hen s 2 deep 22— Y _Y 3 deep "IC 8 
and | 
by Dividend 6 x 240 XI2X5 X320X5X3, 
6= mmm —_— 
and ſor 24XIOX8X230X3X2 
 GX12X5xX32X5 
{by contraction 
8 X23 * 2 


3 * XS NGN 5 . | 
—— — si days the Auf. 


23 


9. If 54 men can build a wall in 18 days, when the 
ay is 17 hours long, in how many days will 68 men 
ld the lame when the day is but 9 hours long ? 


li th „ 2 Pe... ee 27 
foot, Ihr: — :: Ihr 08 x9 3+ 
ef days the Anſwer. 


10. If there muſt be 5400 bricks, 6 inches long, and 3 
cad, to pave a hall; how many bricks will ir require to 
ve the ſame ball that are g inches long and 4 broad ? 


bricks  Y6x3X5400 ME 
61. : 5400: 9. f —— 2700 bricks An 
5 3b. — : 4b. 9X4 | | 1 
. N 


1 6 3 


Note, The two ſingle compoſing analogies whereby the tw 


laſt queſtions are folved, are both of them Inverſe ; though i the e 
hath been aſſerted by ſome, that it never happens that both an los. 
logies ate Inverſe, | | | pf | 16 
11. A Scrivener lent Sool. upon intereſt the 17th « wr 
Auguſt 1760 ; and took it in on the 13th of January 176, 

what did it amount to at 51. per cent. per annum ? f 6, 
h Gs ao what: 
From the 17th of Auguſt 1760 to the 12th of Janus ir tha 
1764 are 1244 days. The day on which money 1 17. 
lent out muſt be reckoned, but not the day on which wheat 
is taken in. ſuffice 
| | ny loa 

p. int. p Ee: 

100l.: 51. :: 800l. x 
days 365 : — :: 1244 days. & T 
Soo X5 X1244. 23 "Sand 

: "ES : a 
Theorem————=136l. 6s. 6d. 365 IM Merch 

365 * 100 f ſineſs. 
En. | 1 | of a po 
80o0l. +1361. 6s. 64d: =9361. 6s. 64d. the Amount, and ta 
AT. 


The above Theorem furniſheth us with a general n derling 
For finding the intereſt of any ſum of money for any nu 
ber of days, which will be better explained hereafter, 


„ regiment of 936 ſoldiers eat 351 quarter 
wheat in 168 days, how mary days will 1404 quan 
ſutace an army of 11232 ſoldiers ? Anf. 56 days. 


13. If the carriage of 5 c. 3qr. weight 150 miles 
3l. - 4d. what muſt be paid for the carriage of 7c 1 


per cent per annum ſor 5 years, and months, and 


* 8 2 3 
929 981 wy, 
** F 


ED: > 
the end of that term, received for intereſt thereof 4781s 
| 10s, what was the ſum of money lent ? Anſ. 145ol. 


15. If8 men in 6 days dig 24 cubic fathoms of earth, 
how many fathoms will 12 men dig in 3 days at the ſame 
rate of working ? Anſ. 18 fathoms. _ : 


16. If the carriage of 60 cwt, 20 miles coſt 41. 10s, 
what weight ought to be carried 30 miles, for 51. 8s. 9d. 
at that rate? Anſ. 15 cwt, 


17. If z penny white loaves will ſuffice 3 men, when | 
\ch wheat is at 48. 5d. a buſhel, how many ſuch loaves will 


ſuffice ꝙ men, when wheat is at 9s a buſhel? Anſ. 12 pen« 
ny loaves, | 


IV 2 


* 


HE Rule of Practice is a certain compendious way 
of working ſuch queſtions in the Rule of Three as 
have an unit for the firſt term, and is of great ule among & I 
Merchants, Tradeſmen, &c. in the quick diſpatch of bu 
ſi:eſs, It is performed by conſidering what aliguot part 
of a pound ſterling the given price is, or is reduceable to :: 
and taking ſuch part or parts accordingly. — 
A TABLE of the aliquot parts of a pound and a ſhilling 
ral ni ſterling, to be got by beart. es , 0 
ny nu s. d. ; d. 5 | „ 
10 o is hilf al. 6 is che 40th of a L. or=Zofattill, 


6 8 34 5 = 43th 

arters 5 © 4th 4 — both 23d 

quand] 4 oO =——;th 3}j——64th | 
* 3 | Gth 3 —— $oth =4th 

L 

2 6 — 8th 25——g6rh . 
iles, 2 © -10th 2 — 120th =6th 
70 20 1 . 12th 12 —— 160th =8th - 0 
188. 1 4—— 15th 14 — 192d DES 7 
I a 1 1 — 240th ain 

3 - a 
ey ft O——20th o — 320th rst 
1s, and O 10 — of ap 480th -'--—2O2 4th „ 
„ 8——zoth o — 96m -:..'; :=28th. 
1* Oo 


„ 
Note, The two ſingle compoſing analogies whereby the two 
laſt queſtions are ſolved, are both of them Inverſe; though it the 


bath been aſſerted by ſome, that it never happens that both anz. los. 


logies ate Inverſe, r; 
11. A Scrivener lent 8ool. upon intereſt the 17th « 3 
Auguſt 1760 ; and took it in on the 13th of January 1764, 
what did it amount to at 51. per cent. per annum? 1 6 
| 1 | | what 
From the 17th of Auguſt 1760 to the 12th of Januanſiff ** che 
1764 are 1244 days. The day on which money 17 
lent out muſt be reckoned, but not the day on which ii whea 
is taken in. uffice 
ny lo: 


p. int. p. 
100l.: 51. :: 800l. x 
days 365 : — : 1244 days. & 


800 Xx Xx 1244 Bo have 

Theorem ——=136l. 6s. 6d. 35524 Tot Merch 

365 X100 | liefs, 

Ed. 3 | of a pc 
8$00l. +1361. 6s. 63d: =9361. 6s. 64d. the Amount, and ta 
5 3 5 947 
The above Theorem furniſheth us with a general n ſterling 
for finding the intereſt of any ſum of money for any nunfſ | # 
ber of days, which will be better explained hereafter, "a - 
12. If a regiment of 936 ſoldiers eat 351 quarters 5 hs 
wheat in 168 days, how mary days will 1404 quart 4 8 
ſuthce an army of 11232 ſoldiers? Anſ. 56 days. 3 
5 . 2 6 
- 1.3, If the carriage of 5 c. 3qr. weight 150 miles, 2 O- 
31. 78. 4d. what muſt be paid for the carriageof 7c 2 1 8- 
25 lb. weight 64 miles at the ſame rate? Anſ. 11.488. 1 4- 
| | | 5 I 3= 
14. A Gentleman lent a certain ſum of money at 1 

per cent per annum for 5 years, and 6 months, and] © 10 

* „ 0 
O 


oY) - 
the end of that term, received for intereſt thereof 4781s 
10s, what was the ſum of money lent ? Anf. 1456... 


15. If 8 men in 6 days dig 24 cubic fathoms of earth, 
how many fathoms will 12 men dig in 3 days at the ſame 
rate of working? Anf. 18 fathoms. | 
16. If the carriage of 60 cwt, 20 miles coſt 41. 10s. 


what weight ought to be carried 30 miles, for 51. 8s. gd, 
at that rate? Anſ. 15 cwt. 


17. If penny white loaves will ſuffice; men, when - 
wheat is at 48. Hd. a buſhel, how many ſuch loaves will 


ſuffice ꝙ men, when wheat is at 9s a buſhel? Anſ. 12 pen- 
ny loaves. | 


XV. PRACTICE. 


HE Rule of Practice is a certain compendious way 
of working ſuch queſtions in the Rule of Three as 


have an unit for the firſt term, and is of great uſe among 4 4 
Merchants, Tradeſmen, &c. in the quick diſpatch of bus 
ſineſs. It is performed by conſidering what aliquot part 
of a pound ſterling the given price is, or is reduceable to; 
and taking ſuch part or parts accordingly. - 
A TABLE of the aliquot parts of a pound and a ſhilling 
ſterling, to be got by heart. e f 


3. d d 


10 0 u Hal! 6 che 40th of a L. or=Z ofa ſkill, 48 
6 8 .3d 5 — 48th . 


* 
* 


222 


5 © 4th 4 — Goth 23d 

40 — ib z3}—6qth | 

3 Gth 3 —— $oth — —_—_— 

2 6 — gh 22— 96th 

2 0 1oth 2 — 120th =6th 

1 8 -12th 1+ — 160th =8th-... 

1 4- 15tb 14 — 192d " Ss 

1 16th 1 — 240th lane 

1 O———2oth o — 320th 8 

0 10 —— 24th ot — 480th ih 
O 8——— zoth oZ:—gboth = asth 
- O 71 — 32d. 8 


For 


(77 


For the better delineating the meaning of any operation, 
put x== the quantity given, or number propoſed, 
a = the firſt operation, 
6 = the ſecond, - | 
c = the third, and ſo on alphabetically, 
7 the rate or price of C. wt. yd. &c. 


When the given price of 1 is an aliquot part ofa penny, N £20: 


ſhilling, or pound, take the ſame part of x by --ingitbyM .____. 
ſo many as the given price of 1 is continued in a penny, 


| ſhilling, or pound, for the anſwer in pence, fillings, ol * <= 
| pounds reſpectively. 

| te, | * 42 
EXAMPLES. 8 
i | Yards per yd, | Yards per yd. Ws — 
2 d 196, I: 29347 at - $5: 06; 
28218361. Anſ. x-2=10431. 75, 6d, An __ 
„ 24361 at 6s, 8d, CT 


— —— 
— 


& 3 145 3. 13s. 49. Anſ. 


K 10 4261. 145: Anſ. 8 


8 


KS 


: & *=c66 W £9. } | 

| | en i | | ** *˖”[T 1 440l, 55. Ani, Þ 
K 4 = 1411. 10s: Anf. eee — = 
| . {1 x S647 at 1s. 4% 4 

ND : j ?2— 126 — 

0 i x—5=1294 122 0 
EG CES "Af — ————_—_ 8 
45 13461. 88. Anf. 2 4311. 105 6d. | 
x S5121 at 3s. 4d. * 27386 at 6d. — 
x<>6=8531. 105. Anſ. x40 184]. bon 50 


tn) 


7 . per lb. * 
x — 7284 at 1s. 3d. 


x=8= gto 10 g 21 
22 45 51. 5s. An, 
x 23267 at 18 · 


„20 = 163l. 78. Anſ. 


i) 


— ͤ— 
* x 27413 at rod. 
1853 ro 
g&=-6= 3081. 175. 64. Anf: 
yd. x =5432 at 8d. 
6d, 8 
r 30 g= 181l. 18. 4d, 
An. COST hy | 
n S621 5 at 72d, 
Anl. 2 ＋ = 770 17 6d=a 


———ů— —L—Pů 


24 115 46: 47 Anſ. 


— — — —— — — 


x 2 8005 at 5d. 


— — 


x=6= 14061, 38. 4d. 


a — 

8 = 1751. 158. 5d Anſ. 
8d. 1 
d. 4 | 


=2$347 at 4d: 


— — 


60 S 39l. 25. 4d. Anſ. 


— 


w. per lb. 
=4915 at 34d 


X 


xX-2= 6141. 7. 6d, Sa 


a. 870. 155. 1144 An, 


. #1 


—— — 


x+80= 911. 18 Anſ. 


—_—_—— 


— 


— 


——— — 


x=>12=4561, 18. 80. * I 


— — — 


a8 = 571 os. 22d. An. 
1x 274i at 20. DE 


4 1206 1l. 1858 8d. Anſ. 


— — 


* 25743 at 12d. 


— 


x=-80711, 158. 9d. 22 


az = 351. 178 80 Anſ. 


— 


R 


9 


=6578 at 144. 


* 125401 35. 4d. 


a——4= 1371. OS, 10d. =b 


en SY 58. 22 2d. Auf 


— — 


X 


CE 


24327 at © 


— ſ—— 


x<-120= 36L 15. 2d=a - | 


a 2 = 1831 os. 7d. Auſ. 
!; 


A2 ——ů — 
— 


x—80= 1031. 85. 6=a 


2 2 T7 5 n 7 — re 0 CEA: 2 de... Sided — - RY 7 = 8 . : a 4.4 CEE 8 þ * 
e - ety . — * 3 T7 w IM 3 FE'® 
— e 7 7 r 7 . I) . N by * A 1 2 
LL . 


(2%) 
1d. Per lb. | | Ib. 


per lb. 
[x 28347 at Id. 


x 28274 at 2d 


—— 


r 118. 2d. 


— — — — 8 — g Th nſ. 
a—4=251l. 178. 12d. Anf, a 8. = 81. 138. 104d. Anſ 


"_— 


13 — 


x 27438 at 2d. x.. == $347 at d. 


— — — — 


x—120=611. 198. 8d. =a | x80 fo gl. 6s. gd a 


— 


NES. x 


a4 = 15). 95. 11d. Anſ. a2 rl. £35. 10zd Anf, 


The proof of this rule is to work the queſtion by diffe- 
tent methods, or by the Rule of Three. 


RULE. I 


When the given price of 1 is not an aliquot part of : 
penny, ſhi ling, or pound, divide it into ſeveral aliquot 
arts; then work for each by Rule I. and their ſum will 
be the anſwer. Or it may often be ſo divided, that the 
leſs will be aliquot parts of the greater; then take the 
ſame parts of the prices found for the greater. 


EXAMPLE Ss 


lb. per lb. | Ib., per 1b, 

x 21713 at 41d. 
Xx 2398) at 24d. — | 
| — | X—120== zol. 5s. 6d,=5 


X—120== zol. 5s. 6d 
a- 8 = 41 18s. 21d=d 


2a+b==31. 9s. 21d. Anl, 


X—=-120==33l. 45. 6d. =a-- 
a——8 = 41-35-04 2b 


a+db = 37\ 75. 62d, Ans. 


x = 


proof of the laſt example. 


* 
| N 1b. per Ib. i 
TY 5.6395 at 34d. 


d 


| x 


Ib per ib, 


| x = 4443 at 77d 


X-4015 1111, 18. 64.=2 | 
a—4 is 271. 158. 41d. is b 
b=6 is 41. 128. 63d. is e 


. 


a+b+cis1 TY s. cd, 
Anf. 43 9 4 


— t. 


— — . 
"— 


Ells, per Ell. 
=4846 at 87d, 


—— 


X 


X60 is Fol. 15s, 4d. 
X00 is 801, 158. 4d. is a 
a—8 1510], 1s, 11d. is b 


2a b is, 17 11. 128. 7d. 


x . i= 7501 at 83d. 


x 120 is 621. 10s, 2d, a 
a * 3 1s 1871. 108. 6d. is b 
b— 8 is 231. 8s 92d. is e 


a+b+Cc is 2730. gs 52d, d 


— 


24591 at 94d. 


— — 


x40 is 114l. 158. 6d.=a 


a2 is 571. 78. 9d =b 
a b 12 15 4l. 155. 74d. c 


a+b+c is 1761, 188. 102d 


= x—$&is 79l. 185. gd =a | 
a—6 is 131. 6s. 52d is b 
if, 3 —— 
arb is. 93l. 58. 22d. Anſ. 
e. IR = 4.325 at 44d. 
| — — \ 
1 x80 is 54l. 1s. 3d. 
= 2 is 271. os. 7 fd is b 
— 24 b is $11. 18. 101d. 
iffe. * 2 3891 at 44d. 
x=80 is 481. 128. 9d ga 
a—2 is 241. 68: 44 is b 
b-6 is 41. 1s 03d isc 
cl — 
. a+b+cis 771. os. 24d An 
will — — 
u the n = 6793 at 5àd. 
the _ 
x—80 is $41. 188. zd. a 
x=120 is 501: 128. 2d. is b 
i= 4 is 211. 48. 64d. is c 
| 1+b+c is 1621, 145. 114d. 
. Anſ. a 
d. =534 at 7d 
d 6 : 
b 40 is 131. 75, od, ga 
HEE ual 1.60 bh b 
d. Anſ. d is ol. 118. 12d is c 
_ W{+b+cis 361. 2e- 72d And 


| Anſ. | 
Eo Ells. 


Ells 
4065 at 9d. 


per Ell. 
* 


X80 is Fol. 168. 3d. 
a3 is 1521, 88. gd. Anſ. 


— — 


x 224416 at 93d. 


x40 110}, 85. =2 
az is 551. 48. is b 
b-=6 is gl: 4s. is c 


a+b+c is 1 741. 165. Anf- 


==5559 at 114d. 

X=30== 1851. 6s. od.==a 
 x<=$0 is 69]. 98. 9d. is b 
b 4 is 171. 78. 52d is C 


X 


a+b+cis 2721. 38. 24d. 
Anſ. ö 


Xx 23956 at 18. 0d. 


EL — 
1 


x- 40 = 98l. 18s, oda 
x- 40 is 991, 188. od. is a 
a2 = 8 is 521. 78. 3d is b 


aa Tb is 210l. 38. 3d. Anſ. 


9 


x 26756 at 1s. 15d. 
X==20= 3371. 165 od==a, 
a—12 is 281. 3s. od. is b 


b 4.is 7l. os. 9d. is c 


a+b-+-c is 3721 198 od Anſ | 


| x 


181) 


Ells per Ell. 

2479 at is. 13d, 
— — 

X. 20 18 4731. 198. od. 2 
48 is $9l. 4s. not i8b 
＋6 is gl. 178. 53dis c 


X 


a+b+cis 5431 15 42d An. 
* =7128 at Is. 22d. 
* 20 is 356l. 8s. od. =a 
2->6 is Fol. 8s, od. is b 
b--8 is 71. 88. 6d. isc 


a+b+c is 4231, 45. 6d, 


=9124 at 18. 34d. 
R 80 is 1141. 18. od. a 
a X 5 18 570l. 58. od. is b 
a—-12 is ql. 10s. 1d is e 


b+c is 579l. 158. 1d. Anl. 


=8397 at 1s. 33d, 
x 20 is 4191. 178. od. 
a 4 is 104l. 195. 3d. is 
b—4 1s 261. 48. 94d. i 


X 


a+b+c is 5511 1s 03d An 


24597 at 18, 4d. 


X 


1 2 
Y 


12120 is 


X—30 is 153. 48. 8d is is 


a N 2 1s 3001, 98. 4d. Ar | 


Els 


b is - 


1 


Els 


d. per Ell. Ells per Elf. 

«„ ©2597 at 18. 44d. [Xx 22948 at 1s. 414 
100 x 120 is 211; 128. 10d. =a | x—20 is 3971. 8s. od. 2 
is 0 5 = ag is 99l. 75, od. is b 
. ax8 is 1731. 28. 8 is b b 2 is 49l. 13s. 6d. is 
An MW 8 is 21. 148. 14 is e | c=6 is 81.58, 7d is d 
d. b+c is 1751. 168. 94d. a+b+c+d=5;541 145 Id, 

| | Ant: 
=4 — * 
wy * Dogo at 18. 42d. * =3798 at 1s. 03d. 
18 — — — 
> x=204s 4041. 10s, od=a | x—20 is 189]. 188. od=a 
d. — a- 2 is gal. 19s, od. is b 
ON 1 28 is gol, 118. 3d.is b b 8 is 111. 17s. 44d is 
x — _ | 8 
I xt bs 5561. 35. 9d. Anſ. | a+b+c 296118 41d Anſ, 
. | | 
1. is RULE III. 
d is e | RE | 
* Sometimes the value may be eaſily found by reckoning 
Ani the price of ſome even number above what is given, and 
ben taking ſome aliquot Pat for what is above, and ſub- 
33% Wirating it from the former. 
* EXAMPLES. 
Ib; per lb. | | Ib, per Ib, : 


1 23987 at 13d 


1120 is 33l. 48. 6d. =a 
8 is 41. 38. 03d is b 


1b is 29h, 16. 5 ad. Anſ. 


H 2 


(x =112 at 21d. 
—— — 

x- 20 is 51. 128. od ga 
a- 12 is ol. gs. 4d. is b 
x 


| a—b is 51. 28. 8d. Anſ. 


— * 


T nf 


© © Ih | per Ib. I ens N dez. 
* 6 5 = 2958 at 18, 53d. | x =8746 at 518  y 


& 8 , — 
XF A 74) 295 od. =a | x—40 is 2181. 138. od. = 
aa L— 5 a—8 is 271. 6s, 72d is b 
2283. 2211. 178 od is b — 


258 br l. 45. 101d. is c | a—b 1s 1911. 65. 4d Auk 


de 21. 2 855 19d Anſ } 27698 at 18. 22d 


x . 24721 at 18. 5d. Xx do 1s 96l. 48. 6d. a 


. | N 
x Iz is 3931. 88. 4d. a | axg is 4811, 2 6d. is b 
* ＋ do is Fol. os. 3d. is b a- iz is 81 @s 4d 18 0 


— — 
5 


2 » COOIEY = 


a—b is 3 341. 88. 1d. Anſ.] hc is 4731. 25. 14d. An. 


By dozens per doz. [8 | £ 1 
x Oz3219 at 54d. e 


— D — 


x40 is 891. 9s. 6d. —a x * tz is 399], 8s. 4d 
212 is Gl. 148. 12d is b 48 is 491. 188. 62 ih 


Tg (map and = — —— ER 
” - * - 1 N - > 7 


— ——— E 


i 
A 3 28 : 
10 ab is 731. 155. 42d. Anſ. a—b 1s 3491 95. 92d An. 
[1 Queſtions to exerciſe the foregoing R UL ES, 
. > | If th, 
Queſtions 3 | __ Anſwers, dani 
rb. 8 d. J. 8. d. * me 
| | em tc 
4359: at 1.72 4 348 18 I; 
6987 at 1 7x, | $74 19 55 
4329 at 1 8? „ 4 
4359. 2t'-2 94 15. 449 6 11; 
8696 at © 7 of 253 12 8 fs = 
6748 at o 9 274 2 9 
5349 at © 1027 | 234 © +: x4 is 
8107 at © 112 = 398 9 37 


wy” = 
O 1 Q- 


— 
— 
Seren 


p 
9 
4 


7 eo 


2 


( $4 ) 


Queſtions Anſwers 
% d. „ d. 
7100 at 5 10f = 20% 12 
702 at 11 42 300-3 3 
853 at 13 9 586 8 9 
184 at 15 4. 141 * + 
571 at 19 7 544 4 EN 
9271 at 1 105 | 869 3 15 
3578 at 1 104 5 + 
6980 at 1 1 | 669 9 10 
3583 at 1 114 |. 354 1 44 
3543 a o 64 121 i5 87 
359 at o 104 | 40 19 
5056 at © 104 220 9 4 
3500 at 0 114 164 1 3 
3 91 3 6 
2504 at 9 2. 68g 5 A 
847 at 12 72 $34 13 i 
714 at 14 11Z $33”. #0 
544 at 18. 34 | 498 2 6 
970 at 19 8 | i 6 © 
RULE IV. ; 


If there are Pounds in the Price, multiply the given 
quantity bythe number of them, and if there be alſo ſome 
odd money, find its produce by the former Rules-and add 
them together. 


1 * 1 M r LES 


— — — 


xxG is 458521, Anſ. 


* = 7642 at 6l. | x 2347 at 16}, 
xXX16413 55521. Anſ. 


1 =» 


— 


n 
— r © - 
3 ein I 


8 
— — 
— * 


E 
Pen 


— 
4 3 oommmpn in, wn 
* £ —— — ct W I. wen 
. Mrs ren — — — A 
no Per; * >» 


2 pak —— —— —— —⅛ 
— * — 
2 ky p 
- * — ey 
. SOR * 
d Ry. 
EPS a 


ys 


1 


685 


X 23569 at 31. 6s. 8d. 


—ů— ——ñ—6d 


x * is 1107l. = a. 


X==3 is 123]. is b 


— 


ab is 1230l, Anſ. 
Queſtions 
„ 7,5 


407 at 1 13 5 
941. at 7 © 4 
950 at 4 w7 8 
4613 t 4 5 7 


563 at 1114 6 


| x | =261 at 21, 108. 6d 
XX2 is 5221. os. od. Sa 
x- 2 is 130Ol, 108. od is b 
b-—-201s 61. 10. d. is 0 


24 b qe is 6591 os 6d Anf 


Anſwers 

1 4. 
00.: 7 Whe 
| 6602 13 8 the gre 
1 4639 4 4 2nd for 
5900 15 11 quantit 
1380 13 oO and 
601 3 6 the tem 


When the price is an even number of ſhillings, multi- 


ply the quantity by half their number, doubling the units, 


or firſt figure of the product, for ſnillings; the reſt are ]? — 


pounds. 
XY 27427 at 0s. 


x 3 is 22261. 18s, Anf. 


* 
Fond 


'%.  D7412-at 88. 


| xX9 is: 66701. 165. Anſ. 


X 28324 at 21. 6s, 
XX2 15 106481. o s. a 


2b is 19145l. 45. Anſ. 4 


x | =; 27 at EE Thc - 
xx is 33301. 165, =a *+b is 


. — 
Va is 116571. 168. TS 
3. 827i; M7 24 
xx is 58281, 18s. Ani. . 2 16 

ö ; 
; = 

Xx =8$3at 51. 188. Rz ig 4 


* x by 5 a AX 3 is 1 
X * 5. 18 4151. os. — 4 ＋ 20 is 


X X 9,18 74). 148+ is b 


a b is 489l. 148. Anſ. 
Queſtions 


* 


d Queſtions Anſwers... 
| Ss | | „ „% he 
4 345 at 12 1 
b 45% at 14 w . 
0 ; 567 at 18 | 5 10 6 0 
979 at 8 | 20012: 0; 
Anf 
R UL. E. VI. 


When the rate is an odd number of ſhillings, work for 
the preateſt even number contained in it by the laſt Rule, 
and for the other odd ſhilling, take one 20th of the given 
quantity. Or x the quantity by the number of ſhillings, 
and — the product by 20; the quote will be pounds, and; 
the remainder ſhillings, 


ulti⸗ E * A M P L. E 8. ; 5 

nits, | we ; 

t et =682 at 7s. X.. Din 
*X315 204l. 128. 4 Xx * is 7621. 48. a 

0 120 is 34l. 28. is b. * 20 is 38 11. 28. is h. 

Ss. | : 

K 2＋b is 2381. 14s, Anſ. a b is 11431. 6s. Anſ. 
n : X =789, at 118. 

F 1X7 is 4746s. Sa x II. is 8679s. — 


Ank 2 20 is 2371, 6s, Anf. 5 | a—20is 4331. 1958. Ant. 


— 


— 


3 * 2238 at 21. 178. | Queſtions, Aniwers. 


| 5 * 8. 
188. ez is 4761. os, od. Sag 3 
3 is 190l. 88. is b 898 at 178. | | 763 6. 


A ao is 11], 1838. is c 796 at 138. |=] 517 8. 
is b —— 652 at 153. 489 0 
Abe is 6781; 68. Anſ. 


Mons | XULE 


* 


EY 
— 


b n 8 
* 
0 * , * : 
. the 4 


RULE vl. W. 
5 | „ per ti 
When the quantity, whoſe price is required, conſiſts, 
of ſeveral ſubordin ate denominations whereof only the 
| higheſt is rated; work for the rated denomination fingly, 
by ſome of the foregoing rules; and for the lower deno- 
minations, add ſuch parts of the rate, as thoſe lower deno- 
minations are parts of the rated denomination. 
: A Table of aliquot parts of a cwt.. | 
Ee | Wh 
Ib. ewt. lb. wt. per cy 
| 5 | Wh 
56 is 2 7 is the 16th _ Ss ET 
28 — 4th 4 — 28th Wh 
16 —7th _ 32 — 32d | 
= 14 — 8th 2 — 56th. per cu 
13 8 — 14th 14 — 64th What 
= | 1 — 112th per Act 
55 | | Wh: 
Note. Aliquot parts of moſt other things are eas Anf. 21 
found. | 
£ | | . Wha 
EXAMPLES. Anſ. 3] 
| | Note 
: * value of 123 C. 2 qr. 14 Jb. at 11, 135. 4 100 8 
_ Wha 
1 8. d. al, 53” 
123 C. at 11. O8. od. — 123 0 o 4 
12 C. 1% 618 41 © ois b 
123 C. at Ditto is 41 Oo o is b 
r 22, for 2 qrs. 13 6 16 $8 is e at 1 
a Cc 24, for 14 lb 15 0 4 2 1 1 
. +ab+c+d © : 15 206 im 10 An 
IA 57 Whats Haba 


** 


6389) 
y What's the value of 34 tons 5C. 2 qr: at 5 108. t 


per ton. 0 ; 7 
fills, Tons J. 1. ; 8 . 
the 34x 25 Bgo o o=2 
Ngly, 34 2 is 17 O o is b 
leno· r 4, for 5 C. is 6 7 6 is c 
lend» 6-10, for 2 qr. is o 12 9 isd = 2 


en is 74. O 3 Anſ. 


* 


What's che value of 37 O. 3 rs. 14 lb. at gl. 178. 71d « 
per cwt. ? Anf. 2181, 198. 35d. . 


What's the value of 4337 mow 2 at * rod per yard & 
Anſ. 432. 78. od. 1 


What's the value of 5e. 2 r, 1 Alb. at 1. 7d. 
per cwt. ? Anſ. 231. 28. 9d. To 5 1 2 3 | 


What's the value of 14 acres, 3 0. 5 15 at 21. 125. a0. — 


per acre? Anſ 39 l. 114d. 


What's the value of 3 C. 2221b. at 138. 52 14. per C,? 
Anſ. zl. 3s. 2d. 


What come 12 gallons, 5 2 85. 8d. per gallon Þ 
Anſ. 3l. 118. 63d. 


Note 1. If the rated 3 de not the. nighe & Fe | 
nation of the quantity propoſed, reduce the by hel to the rated 
denomination. 

What is the vatue of 4 tons, 5 cwt. 1 ar. 7 lh. at 
. ca* r perC.? 


ton C. qr. w. 
— +: IF 
is b 20 
) 18 „ | 
is c att], = 85t, os. od. =a ; 
1s d L; n ne 706 
Bok a4 8 21 8 i 
o An „„ 18 1 for tqr, 
— ( ＋ 4 1$ o Vw 9 18 15: bh for * Ih; 


— — os 


hat's n+b+c+d=zgt 19 04 


19 
T hall give ſome examples wherein the given quantity 
is but the part of à integer or whole thing. | 


3 lb. at 7l. r per C. 


. Ib. 
r$8 = © 17 6=a, for 14 


a—7.1s © 2 6 is b, for 2 
b—2 is 0 1 3 is e, I 


die iso 3 9 for 3 


* mw — 


rzlb at 14). 75, 6d =r per CW 


ri =2 2 6 = a for 161b, ; 
a=4 is © 10 72 is b for 4 


a—b is 1 11 10 for 12 
OY 49lb at gl, 198: 10d. r per C. 
r=4 = 2 9 - 114 =a for 281b. 


a—2 is 1 4 212 is b for 14 
 d=2 is 0 12 53 1 is b for * 


a+b+cis 4 * le 


1 


golb. at 12); 178. 3d: =r per C. 
7-2 = 6l. 8s, 72d. a for 5ölb. 


2—2 1s 3 4 32 is Dd 28 
b is 0 9 21 inc 4 
C—2 is o 4 7— is d 2 


a+b+c4d; is 101 65. 8244 Z for « 90 


— — 


r 
a 
b 
b 
d 


2+b : 


Note 
form of 


vork b. 


Whsz 
per ton 


54 


* Y i 


{ 92) 
971b at gl. 175. 11d. r per C. 
12 = 4 18 11f 2a for 56lb. 
a-z is 2 9 54 is b 28 


b=4 is o 12 44 T is 0 7 
b =/ is o 7 oz is d 4 
dz is o 3 6 2 is e 2 


2+b and c is 811 of I for 97 


Note 2. Tons, hundreds, and quarters are reduced to the 
form of 1. s. d. by multiplying only the quarters by 3. Then 
work by ſome of the foregoing rules, 


What's the value of 33 tons, 3 C. 3 qrs. at 331. 36. 4d. 


der ton ? | 
| = 
Letr= 33 3 O thrice the qrs. 
10 


-TX10= 331 17 6 =a 
3 | 
| | — 75 b J. "Ma de 
a * 3 is 995 12 61 
TX31 99 1x 318 y) e 
r=6is 5 10 721d at oO 3 4 


bed is 1100 1; 4+ Anſ. at 3 33 4 


— 


" "RP LE VII. 
TROY WEIGHT. 


The ounces and penny weights are in the proportion 
of I. s. but the grains are as half-pence ; therefore take 
oe the grains, and the whole is reduced to the form 
0! * Os d, | 


What 


1 . 
What comes 67 0z, 8 dwt. 9 gr. of Gold to, at 4. e: 
Let r = 67 8 4+ balf the grains. 8 5 
1 


5 


. J. 8. whehe 

rx4 is 269 13 $6=aaA4 6 TA 

ie is 6 .14. 08 da 0:2 ance x 

| . — Tare is 

a+b is 276 8 4 Anſ. at 4 2 if ther 

14 | h Tare- ſ 

” What comes 45 02: 6 dwt. 7 gre of plate to, at 58. e. mains 

"I er cs there 

. e 

J. s, d. tome f: 

. 1 he K 8 2 half the grains. weignt 
et r= 45 32 > D 

bi | Is d. Whe 

n 1 6 e © 7106 5 T_ 

=S wn 2.17 — :=dato 10 "OG 

2— 8 dy taku 


2+b is 1 4 1 un 5.10 


What comes 361b. 11 ox. 1 2dwts. 12gr. to at 8s 4d per o IF th 
Fick 26 X124+11=443 oz. and 12 grs. =2=0 tiren * Tare fr 


> 
a * = 4 - 7 —_ 2 x 6 — . 2 an 1 
33 5 E by 2 2 L . N pou 3 ö 2 ee IE ay «+ {0 Toy SIND e 2 ES | 
1 n n A ; grout tags 1 by "HF" EY - 5 - 
N — 88 * * a IG 6 N „ V 1 S * * 4 RET 
8 1 ow 7 * | 2 7 3 „ a 9 


Rare 
| . 3 
443 12 © =X, at 88. 4d. vo 
— | mo. T: 
xz = 147 / 68 a for © $ We 2 
a=; 3 36 19 4 i b for 1 8 hat's 
. gs 
a+d is 184 6 103 for 8 4 Ant. | 
What comes 730lb nroz. 12 dwts. 13 gr. 0 
23. 3s. 44, per ive? Anf. 17441. 113. 115%. neuf 


- 


E 


7 © M5] 
$ XVI, TARE and TRE T. 


25. 


6 WEIGHT of any commedity, is its 
own weight tpgether with that of its package, 
whecher caſk, cheſt, or whatever elſe. | 

TARE is the weight of the package, or an allow 
ance made inſtead thereof, What remains atter the 


Tre is taken from the Groſs, may be called Tare-/aztle, 
it there are more deductions. 
TRET is an allowance of 41d. upon every 1041b, of 
BK Tare-ſuttle on account of duſt or other waſte. What re- 
rod, nains after T'ret is deducted, may be called Trec-ſutile, 
it there be any following deductions. 
3 LOF F is an allowance of alb. for every 3 cwt. and 


me ſay for every ioolb. of Tret ſuttle, to make the 
veignt hold- good when fold by retail. 


When all the deductions ate . the laſt remainder 
is called Neat or Net weight. 


Note. The Tret being 4 to 104, or 1 to 26, will be found 
dy taking the 26th part ot the Tare-tuttie, - 


cas8% 


If the Tare be at ſo m e Who! 
Tate from the Groſs ———— i 


G %s : . : q A 
* 3 $, * E ” 2 2 * 
E 2 q : > 
X A | 3 1 
N 
M PI og 1 
= * * - 


per 0: 


en 


Suppoſe the Groſs weight 261 cwt. 2 qr. 18 Ib. 13 
oz. Tare to be allowed 9 cWt. 3 gr. 19 lb. 14 02. 
hat's the Neat weight ? 


C. | qr» Ib, oz. 
From 261 2 18 13 Groſs 
Take 8 2 4 Tare. 


ae Al Anſw. 


6 * 
. 

| 
| 

; 
4 
F : 
*% 4 
i 


* 1 
x * $ . * — 
U 
J . 

[4 2 
— 
6 £ = p, 
19 * 
| * I 
— C "a 
N ＋ 6 
4a 


CI I 
EX A MW FL B-IEH | 

If the Groſs weight be 323 cwt. 2 qr. 19 lb. Tart 
11 cwt. 1qr. 18 Ib. what is the Neat weight? In; 
r Groſs, 
OO. 2 A'S E. Ih | Anſw. 

When the allowance for Tale is at fo much per frail, 

cheſt, bag, &c. then & the Tare of one frail by the num. 

ber of frails, and ſubtract the product from the Groſs 
weight. oY | Wha 


JVC I... each b 
What is the Neat weight of 4 frails of raiſins; weigh- ¶ anſw. 


ing Groſs as follows, Tare 18 lb, per frail ? 


_— qr. 1b, 


No. 1 Groſs weight 3 1 27 Whe 
2 i 120Y dred we 
3 | s 43 : 33 a part or 
4 i an hunc 
9 


14 1 2 whoſe Gros weight, t 
18 X4=72lb=o 2 16 whole Tare=a 
1 — — * What 
Fhen 16 


. 
A * » 1 
de. wo Bw * i 4 
3 2 a 8 3 . <<” 5 =» 
* 82 „„ 


bog ſheads of tobacco, each 5 cwt. 1qr. 191, 
dhe d&400d1b. how much Neat weight! 


* 


Lo EE! «. | cwt. QT, Ib, 


3 1 - - - 
4 


xX 4 221 2 20 K 
35 
5 2 4 286 2 24 b Groſs 
16 * I00=1G600|b.=14 3 4e Tar 


What? 
vt 2 


beec=72 3 20 Neat. 
; EXAM- 


En 
E X AM LIE m. 


are | | 
In 70 ba'es of Smyrna ſilk, each weighing 31 lb. 
Groſs, Tare at 16lb. per bale, what is the Neat weight? 
1 Anſw. 210% lb. $ 5 
ally DES. 5 
um- E X A * 0ST 
rol „„ | 


bg the rom weight of 30 bales of Cyprus filk, 
: each bale weighing 249th, Groſs, 'Fare bale 141b 
igh- I Anſw, 7050lb, * hs Wa ; 


CASE 1M. 


When the Tare is an aliquot part or parts of an hun- 
ied weight, work by the rules in Practice, i. e. take ſach 
part or parts of the Groſs weight as the Tare is of (1121b.) 
ar hundred weight. | 8 5 


—— : a 
t. * A of 4 
y med g _ + ; goa 
5 bk Toe _ -— 1 . 
i e oa 2 "i s 2 
: - ab Sx WED F es hs 
2 : * * a 2 * * 8 * 2 
Is 4 1 * * * v 
* - 3 2 , 5 
1 — Fay Fs bs a 


Fhen 16 lb. per cwt is Late | : 


* Lak * 3,48 — 
FC be 
— 7 . 1 FI * 1 
LA, id "ES 27 "2 9 * * . N 
5 GaI þ L 5 q „ 
L OE, * 0 3 72 2 Sz * 
I „„ 


10 lb 
ght! 


1 


, OS | E, "1 85 
7 p Bo © 
* r FE. T1 
, 1 elf ade FE n 
* , i P 2 


H. ; 


* the Neat of 32 cwt. 2 qr. Tare at 14 Ib: pet 
| cwt. qr. lb. 
Groſs nass 2 0 Groſi. 
Tare. _x>8=4 0 7 Taezb, 


eat. 2 z—Þ=28 1 21 Neat. | 
M- | 2 cut. 


* 


* 
3 
7 Wa 
N P 4 
. * 


2 
2 1 MI; x 
„ 
>. 493 i 

\; * rr i 
— «3 3 
1 8 " 

18 . 


7 
* 
* 


— $0 - ; 
— A 83 — , — — —X— * tek 
" q 1 Ne EE ron ——— —— — 8 — p . 
— Wy, £5 42h a " * 3 : 3 ow 
» a. ws 7. 22 1 1 «ts EY herd - 1 » * 
£5 AS | 
2 Was» - . 0 8 4 . L 
x A 5 ne 
- 3 2 8 ; 
4 7 * 
8 3 4 A -® * 
0 7 ; 1 


« 2 * 
2 * % 
3 he 1 
LI Ie Lee 
14 i 7 
, La 


per CY t ? 


| ' What's the Neat ot 29 own, 3 qr. 24 lb. Tare 12 


What's the Neat of 39 cwt. 1 qr. 14 I: Tare at 18 


per cwt? Anſw. 33 cwt. or. 54 lb 
What's the Neat of 363 cwt- z ar 14 w. 'Groſ:, w 
24 lb. per cwt. is allowed for Taxy * 


Id 15216. 


1 


wt. r. Ib. 
> | e W 
Groſs x=124 3 o Tare 18lb, per eil be 0 
1 8 | e fo 
X=7=17 3 8=a, for 16 lb. alſo v 
a—8=2 o 25Z=b, for 21b, end tl 
a+b=20 o 5 e, for 1 8b. 
TRY get 2 1 SZ Þ 5 Gro 
c 104 2 225 Neat 1 
ewt. qr. lb. WW m 
Groſs x 289 2 o Tare 22 per cw: 
x—8=36 0 21=a, for 14ib, 
Aa 2218 o log ub, for 7lb. 
by = 2 2 g cc, for ilb. 
e 56 3 13 d Tare for 22: 
{ 
* . Tare eib. per cn 
: 538 105 N for 14. 
| Ree 16=b, for 7Ib. | 


0 28 Tare for 211 
—— * : 


200 12 Neat. 


Bou 18 


der, 


*— 2 


re of all 
r. 2 Ib, 
tO TC 
es. per 


Anſw. 26cwt.*3 qr. lb. 


"Abe, 285 C 18 
CA» 


0 96) : , 
E. , 
When Tret is allowed with Tare, find the Thre-fut= 
ent tle according to the foregoing rules; and the Tret will 


be found by taking the 26th part of the Tare-ſuttle ; 


alſo when Cloff is allowed, take it from the Tret-ſuttle, 
and tlie remainder i is Neat. 


4 EXAMPLE. 1 


Groſs 17 cwt. 3 qr. 141b. Tare 121b. per cwt. Tret 
4 1b. to 104 lb. or 1 to 26 ; and Cloff 2 to 100, or 1 to 303 
how much Neat weight? 


cw! at, qr. w. 8. £ 
r W. g 
x= 17 „„ 
H - —— | 
. X—8 is 2 O 26 4=a, for 14lh. 
b. | $855 45-0: 1 7 12 is b, for 2Ib. 
, — N ; 
r 22 a—bis1 3 18, 8 is c, Tare, 1zlb- 
n 15 3 23 S is d, Tare-ſuttle 
d 26 is o 2 2 18 e, Tret. 
1 ©. "<2 
8 th ; =_y 8 12 A? 
de is 15 1 * gt . 12 2 jaf, Tret- tle: _ 
f—50 is 0 — 5 6 *F Cloff. 1 


„ X-4 MP LE u. 
les 3 dan of TRE whoſe Grofs weights are as. 


. der, * ; 
are 12 . ewt. qr. lb. 
Nee of all 1 cwt. No. 1 Groſs weight 11 2 15 
at 18 Nr. 2 lb. Trete 2 | If 17 
lb. to zog, at) 3 17 : 14 
oſe, wh 6s. pet ct. Nea, what come they to. ? Anſw.,1171, : 
285 . 1 | 7 Hu EX A M- 


( 97 ) 
E X AMP L E II. 

What is the Neat weight of 3 hhds of tobacco, weigh- 
ing 15 cwt. 3qr. 20 lb. Groſs, Tare per cent. 71b, Tret 
4 b. to 104, Cloff 2 Ib. for 3 cwt? Anſw. 14 cwt. 1qr. 
31b, nearly. | | 

"8 00 © LS © 
In 7 Hhds of tobacco, each weighing 5 cwt. 2 qr. 
Ib. Groſs; how much Neat weight, allowing 8 lb. per 
cent for Tare, 41b per 104 1b. for Tret, and 2 lb. per 
3 ct. for Cloff? Anſw. 34 cwt. oqr. 71b. 14 0z. 


| %% LE CV. 
In 4 rails of raiſins, each 7cwt. 1 qr. 121b. Grofs, 
Tare 2 qr. 101b. per frail, Trei 4 lb. per 1041b. and Cloff 


WW. - 21b. per 100l1b; how much Neat? Anſw, 25 cwt. 2 qr. 
EI 


Note. In calculating oil, if you reduce the Neat weight 


=. - . into half pounds, and divide them by 15, the quote will be 


the Neat gallons ; becauſe Ib. and a halt Neat are allowed 


tothe gallon... | 


Ff xqlb. per cwt. be allowed for Tare, how many gal. 
bens Neat arc there in 5 caſks of oil, weighing as follows; 
1 45 A 2 3 * ” ">. * „ G 7 & 
_— 8... | 


| ewt. r. Ib, 
Boos © 3. 26 
2 „55 

2 „„ 
5 

5 6 


X=32 2 o Groſs 
X 8 is 4 o 7 =a Tare. 


- is 28 1 21 is 6370=b, 21bs, Neat, 


n 


b15 is 424 12 gallons the Anſw. 
i . EX A Me 


N 5 
thi 
money 
Firf 


Multi 
product 
ters, mo 
ply 100 
me der 
ad the ( 


lame den 


gh. 
"ret 
r. 


qr. 
per 
per 


roſs, 
loft 
4 gre 


eight 
I be 
owed 


gal- 


os: 


Neats 


T4 
E X 4A M LE I. 


la 7 caſks of oil, each weighing 3 cwt. 1 qr. Groſs ; 
how many Neat gallons, allowing 20]b- per cwt- 'Tare, 
and 72 lb. per gallon? Anſw. 279 1; gallons. 


| © & A MW £4 2. Me: 

In 28gcwt. qr. Groſs weight of oil, how many gallons 
Neat at 7&lb. per gallon, allowing 22lb. per cwt. for 
Tare? Anſw. 3474 gallons. 


— 
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$XVILOF INTEREST. 


NTEREST is either fmple or compound: and is 
the premium, or reward, allowed for the loan of 
money by the borrower to the lender. : 
Firſt of Simple Intereſt : in which the four following 
things are particularly to be regarded. e TE 
1. The money lent, called the principal, whichput=ps - + 


F- * 
-E L4 
+T A &J 
. +, 4 . 
© P43 
Wo, 2 
: 5 * 
\ 


_ 


2, The intereſt of zool. for one year, called the rate 
per cent. per annum, or rate of intereſt : which put r. 
3. The time for which the ſaid money, or principal, is 


lent : which put=n, whether years, half years, quarters, _Þ 


months, weeks, or days. _ * >. = 0 

4. The amount (m,) or the fam of pfintipal and inun- 
tereſt : which, when the other three are given, may be 
bound as follows. — e 3s 


A GENERAL RULE. 


+ 
4A 5 
* * mY — 4.4% 5 
— 
. 
„ ul 
* . 


Multiply the principal by the rate per cent. and that 
product by the time, whether in years, half years, quar- 
lers, months, weeks, or days, for a dividend ; then mul- 
tiply 100 by one year for a divifor, taking the year in the 
me denomination as the time propoſed in the queſtion, / 
and the quotien. thence ariſing will be the intereſt, in the 
ame denominauon with the principal; to whieh add the 

| | principal, 


60 


principal, and the ſum will be the amount, 
| p Nn rn 
That is, —— = the intereſt, And p+———= m, 
loo xt ict 


the amount. t being put one vear, or the months, wee ks, 
or days in one year. Vide Theorem to queſtion TT 


Page /.5* 5 
EX A: M P 8. 
1. If 4671. be put out to intereſt for 6. years, what will 
It amount to in that time at 5 per cent, per annum? 


167% NE x6 
Firſt— _ 
| 100 X1 100 diviſor 
14010—100=1401. 28 the: intereſt 
467 0 Principal 


14010 dividend 


The amount 607 2=m 


to What! is the amount of 67 4l. 178. Gd gp at _— pen, 


| bent * annum r, for 57 1 8 n? 


8 bi 3. d. qr. 

2 674 17 6 © 

p is 2699 10 0 0 =2- 

z is 357 8 9 0 is b 
a+b is 3036 18 9. 0 is p Nr 

3 
pr i 15184 13 9 o is c 
pr ＋2 is 1518 9 4 2 186d 


cd is 16703 3 1 is PXIXn, dividend 


e· loo xt is 167 O 7 232; is f, the intereſt 


We: * 4 

= *&' . 
pf is 

Ps 11 | 2 


* 22 


is w, the gunt. | 
4 10 Nee 


841 18 1 2 185 1 


3. 
cent 
time 
100 
inter. 


4. 
cent. 


Fi 
the d 
we | 
73. 

bl 


4 per 


Th 


Wh 


Int, 
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ks, 
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wall 


pen, 


id 
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3. What | is the intereſt of 430l. for 9 months, at 4 per 
cent per annum? 

By the rule 450 9 x 4=16200 the dividend, and the 
time given in the queſtion being months, we have 1 2 * 
100 r 2 o the diviſor; then 16200 ＋ 200 = 13zl. 135, tae 
intereſt 1s required. 

4. What is he intereſt of 560l. for 34 years, at 32 oe 
cent. annum ? 

Firt.gZyears=15 quarters,t"en 660 x32 X 1 5 Si 
the dividend, and the time in the queſtion being quarters, 
we have 4 X 1oo==4o0o0 the diviior; then SIS wma | 
731. 108. the intereſt required ? 

5 What will 340l. 10s. 64 amount to in 3 weeks, at 
+ per cent. per annum: ? 


Firſt 340l. 10s. 6d. TOR "is ſix-pences,. 

13021 X4X3 103452 1452 

hen -—— = —— 230 
loo X52 5200 5200 

che intereſt, therefore the amount is 3571 58. 75d nearly, 


ſix. pences 


4 


5. What is the intereſt of 7760 d. for 200 days, at * 
per cent. per annum? 79 


7760 X47 X 200 33 = 
100 x 365 * | 


ve qr. the intereſt required, Sho 


7. What i is the amount of 198. 6£d =469 half _ ; 
at pet cent per annum, for 3674 days ? Aniw. 11.14, 


4d. 0 18272 


z : 4 
— 9 a ; . ; a 
* 36 eco ' - 4 ; 4 3 

1 > , 43 


PARTICULAR R U LES. 
A414 RULE „ 9 
When the rate isat 5 mor cent, x the bügelt in 2 285 4 


= I Wu 


by the number of days,dividing the product by ) 300, and 
the quote will be the intereſt in pence. - 1 

Note, 7300 is ſound by multiplying 465 by 100, and 
dividing by 3. | TS TIT 


8. What's the intereſt now due on a bond of 3201. 10s, 
commenci g intereſt July the 1oth 1764, this being the 
25th of March 1765, at 5 per cent per annum? | 
. From July 10th 1764, to March 25th 1765, are 258 
days, and 3201. 108.=76920d. Therefore 76920 K 258 

-<7300=27185d. = 111. 68. 6rd. the intereſt, ſought. 
9. What's the intereſt of 2601. 148. 7d. for 760 days, 


At 5 per cent per annum? Anſw, 71. 28, 10d. 2 8 qr, 


10. What wil 761, 138. 10d. amount to in 3 years 164 
days, at 5 per cent. per annum? Anſw. 89 l. 188. 40. 


4516 5 
RULE I. 


Twenty years intereſt of any ſum of money at 5 per 
cent. is equal to the principal. Therefore the intereſt at 
this rate may be found by t king ſuch proportional part 
of the principal as the time is of 20 years; and for any 
Other rate, it is but adding or ſabtrad 
AMS. 
11. What's the intereſt of 3271. for 6 years, 7 months, 
and 12 days, at 5 per cent per annum ? 


ing a proportion - 


No 


cent. 


Th 


Or, 
the int 
tereſt x 


As 5 


122 l 
jntereſt 
intereſt 


From 0 


The An 


6 
p | = 327 © O = to20years intereſt, 
ꝓp = is 81 1s o is a, for g years. To fir 
PET 1 - 36 - o is b, for FT Xthe pi 
b ＋ 2 is 8 3 6 is c, for 6 months. duct by 
c—6 is 1 7 3 is d, for 3 month, 
d 5 is o 5 13% e, for 6 days. 13. W 
d-=5 is © 5 15 is e, for 6 days. ent. per 


—— — 


a+b4+c+d+2e=108 3 7 3] che Anſw, 96. 


Now 


2) 


d Now if the intereſt had been required at 4; or 6 per. 
| cent, it would but be ſubtracting or adding a fifth * & 
id 
1. 8: d. 
Thus, x = 108 3 74 S intereſt at 5 per cent. 
8. x 5 is 21 12 5 is a, 
ie 3 = 
; xa is 86 10 11 Dintereft at 4 per cent. 
5 J PE Riu 8 : 1 2 | 
58 xa is 129 16 4 = intereſt at 6per cent. 
157 Or, havin found the intereſt at 3 per cent. ſay, as 5 1s 


qr. the intereſt found :: ſo is any other given rate: : to the ins 
tereſt required. Thus, 


J. 8. + 

46 1 5 

Ai s 129 16 447 

12: May the 18th, 1762, I püt out 6241. 188. 10d. at 
per intereſt at 5 per cent. per annum; how much does the 
ſt at MW intereſt amount to the 23d of july 1765 a” 
part . 
any y. m. d 


C May 18th 1. ES Ma „ det wk is 3 0 @ 
From May 18th 1765 to Jul? 18th 1705 is © » o 

July 18th 1765 to July 23d 4705is o © þ 
The Anſw. 99gl. 7s. 62 A. 


oft, R UL E III. 


ths, 


To find the intereſt of aby ſum of money for à year, 
Xthe principal by the rate of intereſt, and the pro- 
duct by 100, 


13. What is the intereſt of 76. For a year at 0 per 
ent. per annum ? 


aden 28. 9d. 2 © qr the intereſt. 
Now | Note, 


3 


Note, If the intereſt of one year be multiplyed by æuy is 7 
number of years, the product will be the intereſt for that an 
number of years, Is of 


14. What is the intereſt of 7691, for 5 years at 6 per 
cent, per annum? 


: 1. 

nn „„ qr. A , 
759 Xx 6 100 46 2 9 2 Me intereſt for 1 year, the br 
[443 5 as 100 

Anſw. 230 14 © o intereſt for 5 years. 2. U 


Note. The above rules ſerve to calculate any thing that's 
rated at fo much per cent: as Factorage, Brokerage, Inſu- 
rance, purchaſing of Stocks, &c. 


"QOF:FACTORAGE. 


Factorage, Commiſſion, or Proviſion, is an allowance 
made by the Merchants to their Factors or Agents, for 
buying or ſelling ot their goods; and is generally at: 
certain rate per cent. and calculated, as for one year, by 
the gd particular rule, 


EXAMPLE 


What is the commiltion of 8621, 108. at 3 fl. per cent? 6l. 38. 
Anſw. zol. 3s. 9d. | | | 


Ar loc 
EXAMPLE u. le. 
. ; 2. , 
What is the inclorage.of 5681, 158. Sd. at 2 fl. per cen ae 
Anſw. 14l. 48. 4d. 2 _ qr. at? An 


OF BROKERAGE. 


N Brokerage is the allowance made to Brokers for abi Which b 
ing others in buying and diſpoling of their goods: 3? 
is 


y 194-1 


T calculated , by Ling the principal by 100, 


raking ſuck a part © of tae quote: a8 the r. rate Per cent. 
7 of A 


E X A M P. L. E S. c 
1. What is the brokerage of 8471. 10s. at 45 pet cent ? 


$471. 105. = 100=81. gs. 64, =5=1h 0d. 3bqrs 
the brokerage require.'. Or by the Rule o Three, thus, 


as 100l.: 48. f: $471. 105. : I. 133. 10d. 3 ar. ä 


| 2. What 15 thi brokeregs-of 650k at 58. or one {4th 
per cent 7 Anſw. N 6d. 0 


Is 


nf OF INSURANCE. 
e is a ſecurity given that the value of 
ſhips, houſes, &c. ſhall be reſtored, ih caſe of loſs or Ps | 
mage, by ſtorms, fire, ec. For ſuch ſecurity a premium 
mee is paid down, at a certain rate. per cent. and W be cal. 
„ for FI culated by ſome of the foregoing tules. 


at 2 


7] EXAMPLES 


1. What is the inſurance of 3500. 38. for 16 montks at 
t per cent. per annum? 
By the general rule in page 96. 
3561. 38. X 72 * 16 . * 
— 235. 128, 3d, | 
100X1 3 = I. The 
Anſw. 2 


' cent? 


2. How n much muſt be paid 7 for the inſurance of 
A bouſe, whoſe value is ne 08. 1 270 — IT Her 
nt? Anſw. 10l. Is. 3d. 

OF S8 T oc | N 
tous n funds of the nation ; the Mares 
or alli ch being * from one perſon to gnoth er 


3 on, 


er cen 


t ied 5 
drcafion the extenſive butnek called, Stock: bing. a 
Theſe ate commonly beſt calculated by the Nate nu 
'Thiee. 


EXAMPLES. 17: 
1. What is the purchaſe of 6490l. 158. 6d. Bank Stotk 
at 41e per cent ? 
As 160l.”: 10 fl. :: 6490 15 6 | jt FT 
| 


* * 9 
2 1 . 
— cons Pan——————_—_—_ 


"Fes © 


7199 
14 yy, | in 
* * 


— 


n F mount 
2. What is the porta of 24001. South · Sea Stock al the 


1234 per cent? 2970l. Princip? 
3. What is the purcbaſe of 24741. 168. Bank Annuiti 


220 ; 3 | ; 
855 What 


122 


( -x06 


4. What is the purchaſe of 55951. 108. South-Sea An. 
A Rur Ant; 7581.43, od; 1 qr. 
2 | 


1 nuities at 1314 per cent ? 


5. At gfl. per cent. what is the purchaſe of 254 L 


17s. Bank Annuities? Anfw. 2471. 168. 9d. 3 98 qr. 
* | _ e Hy 


orf COMPOUND INTEREST. 


NOmpound Intereſt is that which ariſes from any 
(;; principal and its intereſt put together, as the inte- 
reſt becomes due; that 8 hen at every payment, or at 
the time when the paymZhts become due, the amount is 
converted into a new principal. On this account it is 
ſometimes called intereſt upon intereſt. 55 


61, per cent. per aunum, according to the utmoſt improve · 
ment, the intereſt as it becomes due not being received 
but forborn, at the end of the firſt year it would amonnt 
to 106. which 1061, would be my principal for the ſe- 
cond year; and at the determination of the ſecond year 
it would be increaſed to, 21 2b 73. 23d. or 100h. principal, 


ot 61, my firſt year's interett. 


R UL E. 


Find the amount of the given principal, for the time 
of the firit payment, by ſimple intereſt ; then make this 
amount your principal for the ſecond payment, whoſe a- 
mount calculate in the fame manner; and fo on through 
all the payments, till accounting the /a/t amount as the 
principal of the next payment. 


S322 LES 
1. What is the compound intereſt of 500l, ſorborn 3 


years, at 5 per cent. per annum? | 


K 2 | Firſt 


* 
. 
1 * 
1 4 
* 
I + 
{ 
I 
T1 
: ** 
| 


For inſtance, were I to put out 10ol. for two years at 


121. for two years ſunple intereſt, and 7s. ad, the intereſt 


8 — 
— 


} 


2 3 rh, be > T — Kg on, » CS A ITS 2+ wk 
, bs . = . b = 8 — on” — 8 2 + N COS 2 Py S: 5 er 25 * 
. — . — 2 2 3 7 = = wr” = N Os = 
bd Bos =» Me - KLE . = a l - 
=; 
= 


1 F a 2 
e 
7 
* 1 1 n 

7 P == TT 


( 169 ) 
| Firft coo N 5400 equal to 251. the 1ſt year's intereſ. 4. v 


Then 500 + 25equal to 5251. the ſecond years prin- per cer 
Cipal, 1 : yearly 
* Secondly 525 X5+100 equal to 261, 58. the 2d year's equal: 


intereſt. to 615 
Then 525 7 261. 5s. equal to 5511. 5s. the 3d year's MW —100 

principal. 8 | CE A CE 3 year. 

Y biraly 5511. 58. X 5100 equal to 271, 11s zd. the Ne pal f 


Z 


per an 


payable 


boo 5 
ter. 6 
the d 
lord: 


reer equal t 

8 630l. 7 

8 . „ „„ YR princip 

The zd year's principal is 551 5 7 Add Lido 

The 3d year's intereſt is 27 11 3 Ba 6461, 2 

* 5 55 . e on oo © — aroun 
„ 16... 6598 16 fo, 

he money firſt lent is 1 0 51 ab. by 5 


The total intereſt is 78 16 3 
2. What will 550l. 10s. amount to in 31 years, at 6 
per cent. per annum, compound intereſt ? Anſw. 6751, 
| F ; Sth qu 
3. What is the amount of 650l. for 5 years at 55 per I mount 
cent. per annum compound intercſt ? Anſw. 8491. 10s, "= 


51d. 5 . per aun 
able ha 


Note. If the payments are not yearly, but half yearly, 
quarterly, monthly, or any other aliquot part of a year, t:kc 7. V 
-fuch aliquot pa: t of the principal and with it work for the in- W per cen 
tereſt as before. Or work by the general Rule in Simple la- terly? 
tereſt: for the Rule ſtill holds true, provided there be always 
a complete integer number of times of payments, that is, 4 See m 
certain. number of times without a port ot another: nor will it | 
be juſt to calculate for a complete time and then to take the 
ſame part of the reſult as is the part of the time, for the Rule 


takes no notice of ſuch parts. In this manner ſome Authors R B 

have made erroneous calculations. By Logarithms it is as ealy 

to perform calculations with parts of times of payments as E! 

with whole ones; nor is it impoſſible to perform ſuch calcula- 

tons without Logarithms, Jut the trouble in ſome caſes is he P 
tolerable, e e 130 UE 13% $5.0 ment, a 


Wat 
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rin - 
ar's 
ar's 


the 


at 6 
75l, 
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10s, 


arly, 
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e in- 
la- 


ways | 


1s, 4 
111} it 
> the 
Rule 
thors 
ealy 
its as 
cula- 


es is 


lat 


. 108) 


4. What is the amount of 600l. forborn 2 years, at 
per cent. per annum, ſuppoſing the intereſt payable ha 


| yearly ? Anſw. 662l. 5s 9d. For 600=2 X5—109. 


equal to 151. the 1ſt half years intereſt, 600+15 equal 


to 6151 the principal for the 2d half year. 6i5—2X5g 
ioo equal to 151, 75. 6d. the intereſt for the 2d half 


year, 615 ＋15lʃ. 78. 64. equal to 630l. 78. 6d. the prin« 


e pal for the 3d half year. 630). 78. 6d. 2 x 5100 


equal to 51. 15s. 224. the intereſt for the 3d half year. 
630l. 7s. 6d. +151. 158. 22d. equal to 6461. 28. 82d. the 
principal for the 4th half year. 6461. 2s. 8 . 2 x5 
—100 equal to 161. 3s, o f the 4th half years intereſt. 
6461. 28. 87d +161. 3s. 044 equal to 6621. 58. 9d, the 
ai ount at the end of 2 years, or the 4 half years. 


5. What will 6col. amount to in 2 years at 5 per cent, 
per annum, compound intereſt, ſuppoling the intereſt 
payable quarterly ? 


boo X 5-400 equal to 71. 108. the intereſt for the iſt quar. 
ter. 600+ 71. 105. equal to 6071 105. the principal for 
the d quarter, 6071. 108. X5—400 equal to 7l. 118. 
lord the intereſt for the ſecond quarter, and ſo on to the 
Sth quarter, whoſe intereſt is 8!, 3s. 72d. the whole a- 
mount being 662]. 13s. 93d. the Anſwer required. 

6. What will gol. amount to in 5 years at 5 per cent 


per au nun compound intereR, ſuppoſing the intereſt pay | 


able half yearly? Anſw. 641. 1d. 

7. What is the amount of 2171. forborn 24 years, at 5 
per cent per annum, ſuppoſing the 1ntereit payable quar- 
trly? Aaſw 2421. 13s. 42d. 

See more of Intereſt in Decimals. 
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REBATE or DISCOUNT. 


EB AT E, or DISCOUNT, is en aitowance fm 
paying money beiore the time appoigtzd for pay- 
ment, and is the differer ce b-tween a {2.n of monty due 
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a certain time to come, and its preſent worth ; which * 
preſent worth, if put to intereſt for the time and rate for henc 
which the diſcount is to be made, would amount to the 

ſum or debt then due; | | | 


R U N £ : 
Multiply the time by the rate of intereſt ; alſo multiply 
100 by 1 year, taking the year in the ſame genomination a; | 
the time propoſed: add the two products together, and ſay, As 52 
As the ſum of the two products, | prefer 
Is to the former of the two products; 
So is the ſum to be diſcounted, in what denomination 3. 
ſo ever, of 35, 
To the diſcount, in the ſame denomination. W 8 
The diſcount ſo found ſubtract from the ſam diſcount- 2 
ed; and the remainder is the ready money to be paid 6 
down by the diſcounter. 3 
This ready money may alſo be found, without finding 
the diſcount thus, 
As the total of the two products, 3571.1 
Is to the latter of the two products; Then a 
So is the ſum to be diſcounted, in what denominx 4 . 
tion ſo ver, 37436 


To the preſent worth, in the ſame denomination, Or, as 3 
EX AMP LB &% 
1. What is the preſent worth of 463]. 10s. due 9 month 


hence, diſcount at 4 per cent. per annum? | 4. v 
9 months x 4 = 36 the iſt product, 4 1885 

100 X 12 months = 1200 the 2d product. 7 half 
$3 


1236 the ſum of the two products 


Then as 1236: 36 :: 4631. 10s, : 131. 108. the diſcount: 

Then 463l. 105.—131. 105, equal to 450l. the preſent 

worth OCs, | 

Or, as 1236 : 1200 :: 4631. 10%» 3 4501, the preſent 
worth, W hat 


Then a8 2 


ä aſs 


E 


2. What is the preſent worth of 4601. due 5 TN 
hence, diſcount at 7 per cent. per annum ? 


ch 
or 
he 
5 weeks X 7 = 35 the 1, product. 
52 X 100 = 5 200 the 2d. product. 


— Fears or Ee =: 


5235 the ſum of the two products: 
ply 
* | As 5235 : 5200 :: 460 J.: 456 l. 188. 5d, 3515 are the 
" preſent worth required. 


3. How much ready money may be given for a Note 


ion of 357 l. 128. 6d. due 234 days — drfcount at 4 per 
cent. per annum? 

unt- 234 X 4 = 936 the iſt. product. 

paid 365 * 100=36300 the 2d product. 

ling | 37436 the ſum of the two products. 


357 l. 128. 6d. = = 14305 fix-pences, 
Then as 37436: 36500: : 14305 ſix pences :*3481. 135.84 


1 3104 
1104+ r. nt worth. 
5 er · preſent 


n. Or, as 37436: 936: :14305 3 81. 188. gd. _ dico 


onths 
| 4. Whatis 1 preſent worth of 7671. 17s. 6d, dow 
x years hence, diſcount at 5 per cent. per — 
7 half years x5=35 the iſt product. 
aud 2 X 100 = 200 the 2d. product. 
dd uces —— i 
1 235 the total of the two products. 
| eſend | 
(hen as 235:200; 757. 1 175. 6d.:653l, 108. 2d, 2.32. the 
eſent 235 
hat 


wy +, 


| 5 ( 11 ) 
| 5 A man has a Legacy of 500 l. left him, to be paid 


20 years hence; but wanting money, he is deſitous to 
ſell the ſame 3 how much ready money muſt he receive 
allowing the pu chaſer 5 percent? Auſw. 2331, 15. 10d, 


. 
32 A : | 
6. What is the diſcount of 6241. for three months at 
6 per cent. per annum? Aniw. gl. 45. 5d. + Fir 
Note, When the ſign more is annexed to the anſwer, it de- Then 
notes ihe anſwer to be a ſmall matter more. Hence 
7. What is the rebate of 1251. 10s. payable 10 months . Note, 
hence, at 42d. per cent. per annum? Auſw. 41 108. 82d. 105 10 
ime the 


8. Sold goods to the amount of 1651. 128. to be paid MW(ncludi 
6 months hence, what muſt I have at pretent, diſcount at diſcount 
8 per cent, per aunum? Anw. 1001. 3s. 104. + the error 


9. Bought goods to the value of 17]. 145. to be paid 
for 8 months hence, what mult 1 pay in ready money, 
diſcount at 7 per cent. per annum? Aulw, 141, 188. 251+ 


ꝗQ?EP—ä— 


EQ 
Qua 
are 
bole ma 
ur Credit 


10. If a legacy of 12901, is left me on the 12th of 
March 1765, to be paid on the Chriſtmas-day following, 
what mult | receive when I allow 5 per cent, per annum 


diſcount? Anſw. 11544. gs. 1d, + _ 


| I 5 he c 

11. At 5 per cent. per. annum diſcount, what is the by the RY 
preſent worth of 631. pay able a: two 3 months, 1. e. half nd: din 
ac 3 months, and the reſt at © months? Anſw. 58), 175. Mic paym 


11d. 2qr. + 


12. Sold goods to the value of 4201. which is pay. Fer. 
able as follows, viz. 100l. at 3 months, 200l. at 6 months, H, Wa) fer 


and the reſt at 10 montbe; hit muſt lhave in preſent © Mean ti 

money, allowing c1icount at © per cent. per annum! 

Ani\ « 46l. 195. 73d + 
Note. When goods are bought or ſold, and diſcount ig | 1 2 owe 

to be made for | pref:nt- paym nt, at any rate, per cent. with 491 at 


| vat time fo 
©udice to 
n 


out regard to time, the intereſt ot the ſum, as calculated for 


ar, is the diſcount. 
year, d Be 


(Ent! 


13. Bought goods to the value of 160l. 105. 6d. having 
» | diſcount at 5 per cent, how much is the diſcount ? 
of Anſw. 81. 642d. + ; . 5 5 r . 

14. 80 d 46 dozen of knives at 105 per dozen, allow. 


ing diſcount at 18. 6d. per L. what is the neat value? 


* Firſt 46 2 223l. the groſs value: 
5 | I. 11x d. 3 Nx d. 
1 Then as 1: 3 :: 23 : 69 =1l. 14s. 6d. the diſcount. 


Hence 23l.—11. 145. 6d. =211, 58. 6d. the feat value, 


| Note, The method uſed among Bankers, &c. in diſcount- 
thi ET. Sag 8 e 
d. ins bills, is to find the intereſt of the ſum drawn for, fiom the 
2 ume the bill is diſcounted to the time when it becomes due, 
aid (including the days of grace) which intereſt they reckon as the 
diſcount, thereby making the diſcount more than it really is, 
thecrror being in proportion to the time. : 


— — 


paid — — 


1+ EQUATION of PAYMENTS: 
x of 1 of Payments is, when ſeveral ſums of money 
No are due at different times; to find the time, when the 


hole may be paid in at once, without loſ. to the debtor 
Ir creditor. 3 7 

The common Rule is to multiply every ſum of money 
y tha time it is to continue in the hands of the debtor, 
ind t divide the ſum of the p 0Jutts by the ſum of all 
178. Wie paym nts, the quote being the equated time, 


pay. Note. This rule is not exactly true, though very nearly ſo, 
ä d may ſerve very well in common baſineſs; only it makes 


e le mean time aſmall matter tuo large. ; 
_ EXAMPLE 6 
unt . A owes B 110l. whereof 50l. is to be paid at 2 years 


m- Id, 40l at 3 years end, and 2ol. at 44 years end; at 
1 tor lat time may the whole debt be paid together, without 
e on EL TO G 

Be e | years 


A 3 


3 — — 
7 * 


——̃—— — 


n 
2 
5 


= 2 — 


CORE I 


—— — 


CES * 

1 

e 
— 


.. 
*. 
17 
bit 
1 
74 * 


i 
b 


preſent, and one fourth every three months after, till i 2 


1. verse | 75S „Hoe 
50. X 2 ĩs equal to 00 5 whole 
40 X 31 equal to 140 
20 X 4 equal to 90 


— Ir 
Om 110 1 ( . Anſwer. N 
0 


2. A perſon has three ſeveral ſums of money due at dH $ ! 
ferent times, 5ol. at the end of 5 months, 841. at the end 
of 10 months, and 361. a year and a half henee, but would F 


rebeive'the whole at once; in what time ſhall hem: | 
ei ve the whole ſum ? Anſw. 10 months, numbei 
| A V. 
umer: 


3. A debt of 5001, is to be diſcharged thus, viz. 1oob 
at preſent, zool. at 5 months, and the reſt at 15 month with a 1 
whatis the equazed time for diſcharging the whole which - 
Anſw. 6 months. e | named, 
Weds C3414 30d 259? f 


4. A debt is to be diſcharged by paying one half uf The } 


Yhree' months, a third at 5 months, and the reſt at Hef the F 
months: What is the equated time for the whole ? 


ne 1 
Take any number at pleaſure that is diviſible into 1 hole js 
piopoſed parts without, remainder, as 6, ; many ſui 
| NES magine 
5 ä 1. ä | pound, C 
Then half of 6 is 3. 3 * 3 equal tog ſoeyer, 2 
a third of 6 is 2. 2 X5 equal to 10 55 

And 6=g is 1. IXI equal to 17 
6) 3606 months An - 
5. A debt is to be diſcharged thus, vis one fourth | Tuo. 


whole 


9 
whote be diſcharged: What is the equatelt time ſor the 
whole? Anſw. 41 months. Sas „ 

The En3 of the Firſt Chapter. 
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we —_—_—_— 


"CHAP. H. fa 
"off $1. Of gar FRACTIONS. 


a | 
youll FRACTION, fimphy and abſtraftedly conſidered, is 
he n ſome part or parts either of an unit, or any other 
; number or quantity whatſoever. i N 


A Vulgar FraQtion confiſts of ted numbers, called the 
Numerator and Denominator, placed ox above the other 
bath f with a line of ſeparation between them, as 4 Penonugater 
hole which is named three fourths : the Numerator being fitſt 

named, then the Denominator« ; ER 


-The Numerator and Donominator are called Terms 
ef the Fraction, : | 


The Denominator ſhews how many equal parts the 
Whole is divided into, and the Numerator expreſſes how 
many ſuch parts the Fraftion conſiſts of. For inſtanee: 
Imagine the line A B to repreſent one yard, one foot, one 
pound, one ſhilling, one acre, or any other integer whats 


ſoever, and let it be divided into 4 equal parts ; then, 


| I . 
—— — — iO 
One of thoſe parts will be 3, er one fourth. 
Zurck Two of thoſe parts will be 3, or two fourths. 


il Three of thoſe parts will be 4, or three fourths. 
n I] Foutofthoſeparts will be &, or four fourths, equal 
to 


ole 


(41 1 


7 


Seng Adele line. ent: is improperly, called 


Now i ir is eaſy to perceive, that : of the above parts, 
is one fourth part more than, the whole line; that 
6 is more than the whole by 2 ſuch pafts; 3 that 7 exceed; 
the whole by 3 iuch parts; and that 8 iz equal to 2 whole . 
lines: Tor if one thing be divided into 4 4 Equal parts, 


ſuch parts muſt be eqpal to 2 whole things, and conſe 
quently | 


Fr 
anuth 


4D equal to three. whole things. TR 5 * 

01 

2. equal to four who. things,” "| 2/ £7 » IM meant 
4 þ <6 Jer! N the rec 
. equal to \ five whole hinge; 4. po *. ut 1 


8 8 11 D 1, 8 8 I 21. 1241 1 Mut 


Hence, fractions whoſe N umerators are leſs chan, . and the 
to, or greater than their Dendminators, are reſpeQively ¶ new fr 
teſs than, equal to, or gronler” than unity, or I . Let 


n AS 23 
Wege it follows, thar « frad ibn is but a quotient, 
ſignifying a part or parts of an Unit, eæpreſt by à Nume 
Fator as a Div:dend and a Denominator as a Diviſor. : 
rie fs Now 
c O Rn O TL AR V . Jen 
Therefore as the Numerator is to che Dane 4 is the 


is the Faction to A. . | ly the te 
i e 5 1 Or if 

Or us 12 4 be 4 1 1. ih e. 1 — P barts my 
FRY 74 equa 

Apait 

* E. M 1 7 * 3 and alte 


To 5 a fraction is to multiply the 1 5 
but to divide a fraction is to A 98 * ur l Tune 
a in the e ᷣ tee. 2415 5 

ee eee ee e Kin er 


tarp 15 A 1 4 1 8 9 2. 15 9 0. 


C4 


1. 49S} 


i "COS OLLARY 6 

ts, Fractions having the ſame Denominators are one to 
it anbther as their —— | 

ol Thus : : 

* e O R r- N . 


As any fraction ts to unity, ſo is unity to the inverſe, or 
teciprocal of the fa'd fractions. 
ote. By the inverſe, or reciprocal of a fraction, is 
„meant the fraction gotten by 1 rata its terms: thus 
#-\ I the reciprocal of + is J, and of 7 or is . 

, Thus 2:1 :: 85 4. 


L E M M A H. 
. and the ſame number alters not its value, but produces a 


tively MW new fraction equivalent to the given one, 
b Let both ternis of the fraction g be Xx ed . 3. 


Nr & 
Then — | = — the ne fraction. 
8 XK3 24 


Now it is lai that theſe number; produced are in pro 
porticn to each other as the num bers X ed; becauſe as 
4 is the half of 8, fo 12 is the half of 24, and conſcquent- 
ly the two fractions are of equal value, 

Or if we divide a pound into 8 equal parts, 4 of thoſe 
parts muſt be the half of it; and if a pound be ed into 
24 equal parts, 12 of thoſe parts w:uſt Bill be the half. 
Again, if both terms of the fraftion + >= be Ted by z, 
and afterwards by 2. 

i 12 ＋ 324 aan 1 
Thus, —_— 2 © 3 ; the new fraction. 
24 2 3 2 8 22 - | 


is fein equivalent to = ; 


L Let 


# 


a = 


RS. . 


* . - - — 
£ A -_ 

— — — 3 1 898 222 = fl 

: * n —— 2 
SO — — — An Lo | 3 
Ae RN 12 ROT 5 - \ =_ — — = 
Toro Un — —— 
r r - JS l 

r = 


Multiplying or Ting both terms of a fraction by one 


( 1) 


Let both termꝭ ofthe fraction 7 be xed by 3, 4, and z. 70 
| all pe. 
„ Nn 1. 2 e 
Then 7 15 ah; 8 Jos 180 che new 1 8 = tions. 
On the contrary both terms of the fraction 17 di. 
. "IN 22 „ a 120 | 'S \ 
| vided by 60, give 3, d | 


wh | more e. 
There are four ſorts of Vulgar Fractions, diſtinguiſhed Nis chie 
by the names of Piorer, Improper, Compound and I Unclion 

Complex. N | 


1. A proper Fraction (called alſo à pure, ſimple ot L 9 
Gogle Fraction) is that whoſe. Numerator is leſs than its y 

| 3 and repreſen:s a part or parts leſs than the I RUE. 

Denominator, or a whole: as 4, f, Z, &c which may re- EXAM 

preſent + of a foot, ; of an Acre, I of ten thouſand tie Frac 


pound, &c. IL. 7; 


Denoming 

Rure 
Denomin 
nder wh 


2. An Improper Fraction is that whoſe *Numerator is 
always greater, or equal to, its Denominator, and repre- 
ſents a number that is always greater, or equal to, au 
unit, or one whole thing, as + or 3. | 


3. A Compound Fraction, or Fraction of a Fraction, i 
that whoſe parts are Vulgar Fractions, and conſiſts of mo:e 
than one Numerator and Denominator connected with tie !. Reg: 
word of; as Z of ; of 4 of *; which read thus, — the 

half of two- thirds of three-fourths of four · ſevenths. Thus 


4. A Complex Fraction is that whoſe Numerator, o 
D nominator, or both, is a Fraction or a mixt number 
%%%» 3 
2s — . or — or— and if any ſuch Fractio 

1 8 81 12 4 

occurs, it only denotes a diviſion of the Numerator by tl 

Denominator. Cot, i. . 


| # 


Lemm. 


2. Red: 
TY 


C7 
* 
ob 


E 


- 


. F what has been already ſaid, be perfectly underſtood, 

all operations relating to Fradtions admit of very few or 26 
20 difculties. I now proceed toReduttion of Vulgar Frac - 
180 tions. f | 


$ IT. Reduction of Vulgar Fractions. 
Re UCTION is the converting of F ractions out 


of one form or denomination into another, for the 
more eaſe in working, or in eſtimating of their value, and 
ſnel Nis chiefly a preparation of them for Addition or Sub · 


and traction. | | 
NOS. 


le ot I. To expreſs a whole number F rational wiſe 


n the Rur E. Place 1 under it fora Denominator. 
n. Eraurzz. Suppoſe 3 the whole number, then + is 
ſand the Fraction required, 


4 
e - >= —̃ SY - — — — 2 by 3 
—— > — — > 2 822 r — : = + ESD av by oy 
— 3 2222 AA —ͤ = SN oO $5 = 
1 2 - = * 5 LS 


a 2 
= IE" ——— — 
—— . 
EL 


—_— — 


N 


; = 2 3 ry = ed — ——— — — — Md = 2 = —.— — I 
2 Wn —— Er . v2" — 8 F 
— n = 2 = — : 


II. To reduce a whole number to a Fradion of @ given 


tor 15 Denominator. 
repre RuLe. Multiply the whole number by the given 
to, an Penominator, and make the product the Numerator, 


nder which write the given Deuominator. 
a XX. AMP 1 E 8. 


x. Reduce 5 to a Fraction whoſe Denominator may be 7 » 


5 X7 35 . : : 
Thus —- = — the Fraction required. i. e. .,, 
'P | | 
Lemma 2. | "al 


2. Reduce 14 to a F ration whoſe Denominator may 
on 1 55 
126 | 
Anſw. — = 14 


& 2 = Reduce 


* 
3 


6119) 


3. Reduce 24 to a Fraction whoſe Denominator may 
de 30. 5 
Anſw. — = 24. 
30 


III. To reduce a mixt number into an Improper Fract ion of 
equal value. | 


Rule. Multiply the whole number by the Penomi- 
nator of the Fraction, and to the product add the Nume- 
rator, and the ſum is the new Numerator, under which 
write {ce Denominator 

| F 


1. Reduce 364 to an Improper Fraction, 


3*X4,+3 = 147 
Thus — — the PraQtion required. 
# 4 = | 


For ſappoſe the whole number te repreſent 36 yard 
ef cloth, and each yard divided into 4 equal parte, or 
quarters, the 36 yards ſo divided are of courſe equa! 0 
144 quarters; i. e 36X4=144 ;z to which if the other 
3 quarters be Ted, the whole is 147 quarters, or 75 
yards. | 1 


» 


2 Reduce 21 to an impreper Fradtion: Anſw. 72. 


2. Reduce 13+; to an improper Frackion, and it 
6 | 


4. When , 114, and 147, are each reduced to al 
imp rope r Frect.on, they become , 4, I*. 
IV. To reduce an imfroper Fraftion into its equivaits 


auhole or next number. 


Rur. Divide the Numerator by the Denominato! 
and the quotient is the whole or mixt number. 


E X A M- 


-, 


1. R 
whole « 


2, W 


duced t 
15 

3 

V. 7. 


any , 
Fraction. 


Rurk 
that Div 
lait — ſo 
Tſor, til 
greateſt « 

Note. 
ach other 


1. I. et 


gleateft « 


ke great 


( 1 ) 
7 LEAMPF-L ES 


126 147 229 728 
1. Reduce ——— —, , and 


* 8 
of whole or mixt number. | 


5 — 
3 = _ - =; 
£7 II 1 = * 3 
— — ” l l SE : — — 
TEASES 5 rien 


, each to its 


1 
7 
#8 
i 
1 
1 
* 
i 
TA 
4 
? 
n 


1269 =14 229272323 
ni- if 147-+4=36z 7288291 
ne- 
18 16 17 64 213 403 
4 2. When wes e Man Ono and OY are each re 
3 9 
te to . 255 or muxt _ they become 6, 
555 5, 125 -p 30, and 44 
V. To find the greatef eammen meaſure (or ſor for © 
any two numbers, or for the Numerator and Dencminator of @ 
Fraction. | 
ard 
„or RuLE. Divide the greater number by the leſs, and 
a] to Wibat Diviſor by che Remainder, continuing to make the 
other Fit ſor a Dividend, and the lait Remainder into a 


=ſor, till nothing remains, and the lat +ſfos is the 
zreateſt common meaſure. 


Note. If the laſt Diviſor be 1 the numbers a e prune to 
ach other. 
| 1 


nd it 
. Let che numbers propoſed be 168 and 240 their 
"ir common meaſure is 24, as found by the Rule 
to an thus, 168)240(01 
| 268 
att 72076803 
144 
inator N 73 
e greateſt common mei l Is 24)72(3 
M- 1 


-L 3 — 2. Whas 


11 
* 
5857 


(12) 


412 f 


2. What is the greateſt common meaſure for 
| 1026 


Anſw. 6. 


3. What 1s the greateſt common meaſure for 197 
Anſw. 3. I 195 


4. What is the greateſt common meaſure of LAY: 
| 137 


Anſw. 13. 
VI. To abbreviate or reduce a Fract on toits loweſt * 
A GENERAL RULE. 


Find the greateſt common meaſure, by which <= both 


tterus of the Fractior, and the quotients will be the terms 


of the Fraction required. 
©. FF AMNPF LES 


1, Reduce the Fraflion— to its loweſt terms. The 
greateſt common meaſure being 24, as found above, 


1682427 7 168 
—— —. i. e.— 3 — 
24024 10 10 240 
312 =. 
2. Reduce -— to its loweſt terms. Facit —-. 
1026 | 171 
| 1 
3. Reduce —- to its loweft terms, Facit | 
135 „ 9 
1582 2 += IS 
4 Reduce — to its loweſt terms. Facit —. 
384 - 48 


6. Reduce 


inual h. 


I2e 
8. —— 


236 


2. Rp: 


d. Let ( 


32 


o. —— 


I 3c 


$, Rote 
red by 


A 


5. Reduce — co its loweſt terms. Facit - 
576 c 3 


5184 5 2 
6. Reduce — to its loweſt terms. Facit- 
6912 ES 4 


| PARTICULAR RULES; 


1. Rule, Any Fraction may be abbreviated by a 
tontinual diviſion by 2, if the terms end with an even 


„ aumber or a Cypher, 
6!!! 33-36 
1 R a i a aaa 
784 3 1 98 49 
ms 92 | 16 255 
inual halving; therefore — = — 
905 „ 784 
be 120 | OD. 
3, — being continually halved is — . 
2368 256 


2. RuLs. When both terms end with 5, or one with 
| and ne other with a cypher, divide, both by 5. 


465 465 —5 2 9 
. . Let che Fraction be ; Then —- its 
I IL an 
325 1 325 ＋ gz=bg= gr 
I0. —— , For — — 
1300 52 1300 F = 260 ＋ 5252 


„ Reis. If the ſum of the digits of ary number can 
Ted by 3, the number itſelf may aito be ed by 3. 


e As 


(183-1 


ud. [al 
As for example, the number 741 is diviſible by 3, becauſe ed 10 
12, which is the ſam of its digits 7, 4, and 1, is ſo. omitt 
| | E X AMF L. E S. | 
63 7263 32 
% = Fo Dr - 
72 72 ＋23 224, 328 9X 
* | < 5X 
2.— = | ting t 
135 45 p 
4. Rutz. When both terms end with cyphers, caſt 
off as many as are common to both: and reduce the ſig- 5 
nincant figures to lower terms, by the foregoing Rules, 
| | | 23X1 
T ta 
| | Bo X 


3550 38 7 l Fg | 
1. — 5 — — — — in its low eſt tei M. VII. 7 


5 ο%οõ 500 112 is 


| Ru,. 
| eg Ts 5 1 | new Ni 
2. — — — — 

2 | new De 
OF: Note. 
5 Rur. When any number which is expreſſed by 28 

ſeveral others, with the ſign of addition or ſubtractien 

between them, is to be divided by any number, then muſt 
all the parts of it be ed by this number. <a 
649—12 on. Fa 

Thus ——— 2243 —4 21. 
3 

hut if the given number is expreſſed by orhers with Th 

the fign of inultipligation between ruem, only one of them 
muſt be —ed . This j 
 4$X9X12 4X3X12 1X3Xi2 1x36 with i: 
8 ——ů— — —— ͤä j— — 219 of which 


% . 3x8 1X8 I X2 1A1 
nd 


( 124 ) 


And in this cafe, when the ſame numbers are cone>rn . 
E ed in both Numerator and Den eh, they may be 
omitted, or caſt out of both. 


EXAMPLES. 


9K ENININIRERT . 13 
— 2 — 2121. by omiz⸗ 
5X7 :X2X5X3X9X6 z 3230 068 
ting the common terms. 9. 5, 7, 3, 2. 


4%3x8Xx7 8 3 


all — — — 2 21 by teln . 3» 7 7. 

g- Laren 5 5 

es. | k 
23X14X70X8 IX7X1I0X1 * % 7 


80, 2X7X230 IOXIXIX10 IOX1XiXI 10 


w 


VIl. To reduce a Coli Fraetiog to a equ.valeng+ 
fing le Sn. 


Rur z. Multiply all the Numeraters together for a 
new Numerator, and ail the Denominators ſogether for a 
new Denominator, of the fing'e Fraction. 

Note. If part cf the Compound Fraction be + whole or mixt 
vumber, reduce it to Fractions by the for Weinen. 


i by 
Lien t 
m uſt 

1. Reduce 3 of i ofa pound ſterling to a ſingle Fracti 

on. Fact 2 1, 
2X3 122 

5 Thus — =—=E l. the Fraction required. 
with 1 13 ; 
them | 3&4 . 


This is ſo clear that it carries its own ky along 
Vith !t ; For the value of 2 85 is 15 Billings, two thirds 
18 ot which is 10 ſhillings or 2 
2. Reduce 


* 


6659 


2. Reduce of of of a pound troy or 12 oz. to a 
ſingle Fraction. Facit 3 lb. 


1X2 * 3 
Thus 


—=2, (by omitting the common terms 
2X3X4 „ 3 
2 and 3) or 3 oz. 


For 4 of 12 is 9,3 of gis 6, and the Lof6is 3. 


| Or thus Z of 12 is 6, — of Gis 4, and 4 of 4 19 3. 


Or reckon the Fractions in any other order, the ſoluti- ¶ 2 Den 
on will be the ſame. 


That A compound Frack on, he ded to a ſingle 
one by the Rule ſtill retains the ſame value, is ealily 


proved by the following example. 13 
3. Reduce I of of a yard of cloth to a ſingle Fraction. 
Facit x ofa yard. 3 * 2 
Now there is nothing more ſelf evident than 88 the "bs 
half of half a yard is one quarter, or 2. | 
Rar s 
+ en 64d t to the Fraction of a pound Reeling. tor — 
F :aQtioz 
62 d, 2 3 then 2 of — of — i is = == of a pound. fore 3 > 
| nys, cor 
5. Reduce 3 —of 1Z of of 4 to a fingle Fraction. the walk 
Facit 26 8 
„ „ 
5 | 9 
6. Reduce 3 of F of & to a fingle Fracton. Facit = 
3. 


7. = of Z of 7 of Gl. is = 25 Sal. 88. VIII. 


(n 
III. To reduce a Complex Fraction tb a fingle orſimple ont. 


1 b L 
ns | 


When the fractional part is annext to the Numerator. 
1. Multiply the Numerator by the Denominator of 
the fractional part, and to that product + the Numera- 

| tor of th: flactional part, for a new Numerator. 


2 Multiply the Denominator of the fraction, by the 
Denominator of the fractional part of the Numerator, for 
ti- ¶ 2 Denominator, NE: 


E X AMF L E & 


ſily 32 | 
1. Reduce — to a ſtngle Fraction. 
6 


3k2+1 : 8; 
7 =— the ſingle Fraftion required. | 
the 6X2 12 g 


: For if we call the Denominator 6 pence, the Numerg« 

ling. wor muſt be 3 pence half- penny, becauſe both terms of 
Faction are always made up of parts homogeneous, there · 
fore 3X2+1=7 half-peunys, and 6x2=12 half pet» 


| '- 8 
, conſequently —=— whith evidently demon f rates 


9 44 
ian. a 7%, # . i 
the truth of the operation. 


424 3 
2. Reduce to à ſimple Fraction. Facit — 
9 49 | 96 
N — 8 ; N 8 "oo. 
: 3. Reduce 545 to a fimple Fraction. Facit 1 
pF 29: 
VIII. 


4. Reduce 


(7 


: N ; 74 / | | 2 | . 31 | 
4. Reduce — to a ſimple Fraction. Pacit — 1 
bi 1 
5 5 Reduce - 702 ſingle Fraction. Facit —=þ 1 
1 | 24 
bu | x + 4 U.S 
k | hen the F 3 part is annexed to the D-nominator, I, 1. 65 
„A. 6 


I. Maltiply the Denomitator of the Fraction by the 
Deneminator of the fractional part, and to that produd 
add the Numerator of the fractional part for a new De. Rur 
nominator. the Der 

2 Multiply the Num rator of the Fraction by the De. ator ; 
nominator of the fractional part for a new Numerator Ncommor 


E X A M N T. 1 8. Note. 
mixt nu 
fem by 


g | 4 | 
1. Redure — to a ſingle Fraction, 


5a 

4 x 4 ='16 | 1. Rec 

Ibu s — the fingle Fraclion b er | 
s $X4+3=23 | "0 
The truth of this operation may be proved as the fir 3 x 
Lange int he foregoing Rules, 5 X 
| 6 0 7x; 
For 44164. and 84d. 234 · therefore — , 2 x 
| 4 lich py 
nd you ] 
2. Reduce— to a ſingle Fraftioh, Ic 
54.43, x2 46 23 i 30 
Tow — — the = FraQion Wninatio! 
LEN 2+ix4 6 30 7 the fam 


Reduce 


„ 


3 5 1 
3. Reduce — to a ſingle Fraction. Pacit — 
91 19 
| E 200 
4. Reduce to a ſin le Fradion. Facit ——. 
604 „„ 243 
„X. 7% retuce Praftions of diff rent Denom nators, to thoſe 
oy of equal value, having a common Denon.Inator, 
du 


De. Rur. Multiply each Numerator eontinually into all 


the Denominators, except its own, for each new Nume- 


De. Wrator ; then * all the Denominators together for the 
rator. N common Denominator. x 


Note. When any of the propoſed quantities are whole of 
em. by their proper rules to the form of ſimple Fraftions, 
EX 4 M r „ 


1. Reduce 2, 2, 3, and 2 to a common Denomitlatofs 


* ** 192 : 2 
3 * * R & [new Numerator for) 1 
TXSX4X2=320 1 
7 X2X4X6=334 2 
— 2 * 4 ** 82383 the common Denominator: 


1 hich put under every one of the Numeraiors laſt found, 
5 nd you have a new ſet of Fractions, 


192-2088 % 
VIZ, nn, —, —,  ——, all of the ſame de. 
384 384 384 384 
mination as appears from the operation itſelf; and all 
he ſame value with their reſpective original ones, as 
ll appear by reducing each new Fraction to its loweſt 
5 M term. 


mixt numbers, compound, or complex Fractions, reduck © 


r 
= 9 


% 
* 
: TL. a 0 _ 4 , 0 1 7 __ 
EIT; 4 4 — 7 —— I 2 
e * 5 = 5 
2 — —— 
— = —— - -» 
— - 2 — — - - —— - 5 5 
ä r —— —ů — ͤ— 8 8 : xx 
en YE err on, I I. . 7———— 1 „ a4 
o — 7 Dn — — — — ge | 
— EET 2 OI 2 W _—_— — 8 
5 = = \ 
- _ - a 
_ — — 


0 ; 
— — 
2 en RISES n 
„ 
ö | — ESSE 
= - : © * - = -—*. 4 — — 
> = p = I —N = 2 


. "(#9 ©} 


term. Or thus, it evidently appears by the operation, 
that both terms of each Fraction are X ed by the ſame 
numbers, and therefore (by Lemma 2) ſaffer nothing in 
their value. EO 


1 4 84 
2. Reduce —, . * . to a com, Denon 
. 
Theſe Fractions reduced to ſimple ones, and their loweſ 
XE | 
terms are — ; reduced to a common Denomi. 
7 8 30 9 | 
4320 13230 11592 8400 


_- 
9 


nator they become 
15120 15120 15120 15120 


Fractions required. 


£4 6 7 «2-06 
* 77 4 "92 and A | when reduced, become i 
78-9 12 6c49 
3780 4032 3528 
6048 f 604 8 6048 : 


2. Rule. If the Denominators have a cemmo 


meaſure them by it; then & both terms of each gi. 
en Fraction by the quotes of all the other Denominaton 


and by this method you will have new Fraclions iu low 
tel ms than by the 1ſt rule. 


* 1 r . 
EE. 
1. Reduce —, -, and 2, to a common Denominato 
12 6 15 


Then 


5 of We ran; | the 


3, R 
nomina 


0 
Wher 


multi pl. 


4. R 


required 


3-:Ry 
üble by ; 


Auer Er 


130 
The common meaſure of all theſe Denominators being 


g in | . 71 ů 
8 z, the quotes are 4, 2, and 5, then—= ——. 
12 12K 2 N 129 


 1X4X7 20,8 ee. 84 
nom i — — and — — . 
6 06X4X5 429 15 "TRIS. 120 
owet 
3:4: 8 3 
zomi- 2. Reduce , —, — and , to a common De 
$ 142 [16 20 | 
nominator. 
„ th 1 43 1 | 
3. Reduce —, —, —, —, and —, co a common De- 
: 10 30 15 25 20 
nominator, e 
3456 
. JJ LA RY, 
7 d 
Whence in two Fractions, the terms of each muſt be 
multiplied by the Qote of the other's Denominator, 
: | 5 8 
4. Reduce - and — to a common Denominator, 
| 14 21 
C mmo | 
ch gil Here 7 being de greateſt common — ſor, the quotes are 
inaton | 
u love 


* ; 17 82 16 | 
5 } 1 
2,3. Then — =—, and —=— the Fractions 
I4X2 42 21 X2 42 


required, 


3 Ru:s. When the greateſt Denominato- is divi- 
bbie by ai! the Denominators, X the terms of all the 
aer Fractions by the reſpeQive quotes, 


Then M 2 is J, Reduce 


minato 


« . * R 
6 1 * 24 A GA 
2. o © »- * — < — _ * . * b 
a « — 2 — — ETD 
—— = = p — ——— — — GE < reg 
5 ESSE. 
D — — 0 e 

— - 2 — == 

2 23 
7 - % 


; 
; 
= 
[ 


PR TIES mn b4 5 * 8 


— — = — 
— — 
* — r r > 
EG. 5 . 
X = ET f 
18 = 


3 
= + — 


— 


— —— — 


8 
Sym 


— 
- INN" © 9 
_o S 2 
a Ac 
EE EY 


—.— 


I — 


- 
8 
= — 
To oy 
. 


( 3327 ) 
E A AN-M:-F-L 


- 5 
x Rede, —, end , toa common Denominator, 
Q 12 20 


— ns 


Here. the >rcatoft Denominatar being —ed by the 
reſt, the quot. are 4 and 3 ;z then 


JV 5 5 
— — =, and — reſts the ſame; 
9X4 38 12X3 39 36 
8 3 : 
therefore the 0 Fraftions are—, — and —, 
36 36 36 


CORROLLARY, 2. : 

- Whenee i in two Fract: ons, X the terms of that which 

Hath the leis Nenominat r, by the quote atiiing from the 
Adiviſion of their Denominators. 


2 8 
2. Reduce - and — to a common Denominator, 


5 15 
To . 
Here the quote is 3: then -=—— === therefore the 
$. $83 1 
6 4 
required Fractions are — and = 
15 15 


8 O HRO LUA. 


By this Problem the greater of two or more Frattioz: 
may be d' ſcovered. 


X Several Fractiors being g ven, to find as many avh:ic 


number in the Jame pro; ortion. 


Rur Ez. Reduce the Fractions to a common Denomi- 
NUlGT 


Nato 
as th 


(6 186 


nator, and the ſeveral Numerators Will be to on: a 10th 
as the given FiaQions. 


or, | | 
the 1. Suppoſe the Fractions were + and 4. 
20 24 
Theſe recuced to a common Denow. are —, —, 
3 
ne; Then as 20: 24. 
2. The Fiatticns 2. f. 3, are as the numbers 32, 24, 
and 48. 
XI. To reduce Fractions of one denomi nation to their equi va. 
4 lems of another di nomi nation 
hich 
the 1. Rur. When the leſs denomination, or integer, 7s 
an aliqu: r par: of the greater, couttzer how many of each 
- fo denominatlon are contained in one of the greater; 
p en if the reduction be from a greater denomination to 
« i lets, h &umerator, but if from a leſs tothe greater, 
X the Be nOominatcr, by all Te Ger. omin ations from the 
the Ml $<2 one tO tnat tought, 
LE: R MP LE . 
1. Redude 3. to the Fraction of a ſhilling. 
3X20 60 
I = —- =—8, the Fiction requ' red. 
8 8 
$1085 
60 | | 
2, Reduce —=s. to the Frafion of a pound. 
abel 8 
60 60 60 
omi. . . — I. fl. ia lower terms. 
5 8 SN 20 160 


M3 3. Reduce 


9135  } 


? | | : 
3. Reduce — J. to the Fraction of a farthing. ? 
. 336 Fact 
I Ix20XI2X4 960 
_—_ — — — — q. the required Fraction. _ 
336 336 336 1 
f 20 | Vacit- 
4. Reduce — q. to the Faction of a pound. 
a 7 55 | It. 
20 0 4 : 
—}.- =—=—-], the Anſwer. Facit 
7 TX4X12x20 6720 336 | 
5. Re ue 4 of a 1b. Trey to the Fraction of a grain, Dang 
detore, 
3X 2X20X24 | 
3 Þ.= =3XI2X20X3=2.,60 grains, 
| 8 | | | 
8 
| 17280 
5. Rectce ——- Grains to the Fraction of a lb. Troy. 
8 | Facit 
27280 170 17280 3 
— grs.— — Ib.=--— g. lb. 
3 8 X24 Xx 20X* 12 46.80 8 
2. Rec 
7. Reduce a lb. Apctkec.ries weight to the F raclien of 
2 gra E. 
$M; 
3 3XI2X8X 320 17280 | 
1b =— — uv - 22160 gr. of a Ib. 
8 8 8 | 
8. Reduie 5 fa mile to the Fraction of an inch. 
X8>X220X3 X12 102-80 | | + By 
zm inch. = ein een 


4 4 


9. Reduce ; of a pint of ale to tue Faction of a hd. 


© I 
Fact - 
1032 
was 10. Reduce } of a laſt to the Fraction of a pint, 
15390 
facit. pt. to 3840 pts. 
4 
11. Reduce of an hour to the Fraction of a week. 
Facit —- week. 
72 
: Note. If a compound whole number be propoſed, re- | 
ain. ause it to the loweſt denomination mentioned, and proceed as 
detore. 
ns. VW 


1. Reduce 6s. 8d. to the Fraction of a pound, 


— 80 I 
Facit — -I. -l. 
240-3 


= a 23 
2. Reduce 52d to the Fraction of a ſnhilling. Facit—s. 
| 48 


3. Reduce 3 oz. 17 duts. 1 g gr. Troy to the Fraction 
3867 

of a lb. Facit ——Ib. 
5700 


2. Rull E If the leſs denomination be not an aliquot 
parc of che greater, reduce the Fraction given to ſuch a. 
deuomination, WAerevi à certain number are contained 

| in 


mw. 


— - 
pros 


= ”- 
4 = = l 


"III 
— - 
SS 


LM 


vs 


a ry —_— PR 
> 


— ,. 


> —"_ 2 ox 
* _— 


nd o 
— 3 
< — pins — 


= 


— 


* ——ͤ— 
o 


- TRA - — 2 
* 4 54 
2 Cr I * 3 
F - * , 
8 A 
* * — 


0 + 9 = \ — * 
- — — 2 2 = — — — 3 r . 
RES, co ==; een nz 
Ly 
: 2 he 
| . © 


4 - 


(835 3 
in the denomination to which the FraQion is to be 
brought; then reduce this Fraction to the denomination 
required. | 
VVT 


2, Reduce g of a pound to the Fraction of a guinea, 


$720 80 5 
3 = — gui. = — guinea. 
8 *K21 108 14 


2. Reduce þ of a Carolus to the Fraction of a Jacobus 


325 75. 
Thus — j.cobus = —Jacobus. 
4X73 92 


3 Reduce z; of a noble to the Faction of a crown, 
F cit 2. | 


4. Reduce of half a crown to the Fraction of a ſhilling, 
15 


Facit —s.=1 28. 


8 


5. Reduce + of a jacobus to the Fraction of a moidere, 


29 23 ; 
Facit — = moidore. 
hos 0 


XII. Ty find ihe va ue of a Fraction, or to reduce it le 
the known paits of an Juteger. 


Rull. Multiply the Numerator of the Fraction, by 
ſuch a number of uni's of the ent let, denominations 


+ w TY. 


as1s equal to one of that nec chi the Frattion i of, 


dividing the Product by the Denonmnator, and the 
quote ſhews the Paris i0ug lit, _ 


If : 
inferi, 
before 
elt kn 


6) 


ha If there be a remainder, » it by the Units of the next 
ion inferior Denomination, and + by the Denominator as 


before, continuing this Work till it is brought to the low- 
elt known part of an Integer. 


F W q LES. 


25 1. What is the value off 2. What is the value af 
a pound 7 1329 of a guinea? 
3 | 5 A 
TY 21 WW. 
bus — 19) 105 (58. 9 
796008 s. "BY i 
a | —_ i 
N "OM oy 
4 | 12 ö 1 
12 — + a 
Ms — 19) 12006 d. i 
7)48(6 d. 114 1 
Ty 8 * 4 
eg 19) 24% qr. i 
7)24(3 1 $ 
GEE, 21 — | i 
— f rem. | 1 
3 lem. | Anſw. 55. Gd. 1 f, g: 1 
Anſw. 83, 6d. 3 iq. | i 
. What js the value of L f 71, 116. 7d. 2 ? 
t to An w. gl: 8s. gu. 35 Q. 
4. What is the value of 52 of a cwt ? 
by Aniw. 3 J. :8ib. 42 cz. 117% dr, 
10Ny 


o WM 5+ What is the value of 31 f alb. Troy? | 
Aniw 8 oz, 15 Wis, 16 34 grs. 


6. What 


9 N - 3 
8 1 
— 5 
— 2 
3 


0 + 
* 


o he — 24 
— d = 
— — 
— — oY * 
of 
2 " 
A 
* 


4 r 


1 


TT. - 


© 


6. What is the value of 73 of a cwt? 
Anſw. 2 qr. 2 ilb. 8 02. 9 1) drs. 


7. What is the wales of à of a lb. Avoirdupoile 2? 
Anſw. 12 oz. 


8. What is the value of 3 of a ſhilling ? 
Anſw. gd. t 1. 


9. What is the) proper quantity of SE of a mile ? 
Anſw. 4 fur. 125 yds, 2 feet, 1 inch 25 b. corns. 


20. What is the proper value of J of a tun of wine? 
Anſw. 2 hhds. 25 gal. 14 pt. 


- | 2 
Ir, What is the proper value of — of a hhd. of ale? 
"5 
Anſw. 6 gal 3 ; qrt*. 
XIII. To reduce any given quantity to the Frafiou of any 
greater denomination of the ſame kind, 


Rur z. Reduce the quantity to the Joweſt denomina* 
tion mentioned, annexing thereto the Fraction (if any) 
of that denomination, for a Numerator; then reduce 
the integral part to the ſame denomination for a Deno: 
minator ; and laſtly, reduce the Fraction to its lowek 


terms. 


Ps B. Problem XII. and XIII. prove each other. 
E LZAMPLE-S. 


1. Reduce 8s. 6d. 33. to the FraQtion of a pound. 
Pirſt 85. 6d. 33q-=4113q. for a Numerator, 1] =56cq, 
for a Denominator ; tnerefore the required Fraction '; 


$37 . ien, reduced to a ſingle Fradtion, and then to its 


960 
411X7+3 2880 3 


towel terms, Rands thus —— — = 2 l. 
9 GO 7 6720 7 


2. Reduce 


XIy. 


Rui 


to its 


( 138 ) 
2. Reduce 58. 6d. 13%. to the Fraction df a guinea 


58. 6d. 1: ,q.=265 ! 99. 5 


. = —of a guinea, 
1 guinea = 1008 q. 19 


3. What part of 71. 11s. 73d: is gl. 8s. 3d. 33 ? 
5. 83. 3d. 374 = 519979. 30395 5 


23 — aſiw. 


71. 118. 7d. 380. = 72799. 50953 7 


+ What part of a cwt. is zar. 181b. 12 0z. 11 53 drs! 
? 


8 
Anſw. — 


73 
5. What part of a pound I' oy is $02. 15 c s. 163, p 8 


71 
Anſw. — 


97 
6. What part of a cwt. is 2 qr, 21 lb. $02.9 i) drs? 


E - J 1 « 
3 - 0 — — 
n 1 5 
W — = 22 ot Pa LU 


* 
2 
. qa TT 
— 


. 
. x 
. : 4 : * id * * Dag IN —_— 
2 7 8 . * p 1-44. + fe ins I DIP aut L905 > . 2 £ noi << = 
FI" 6 N 0 3 — — ——— "v1 Bas — — . 
ef. - 99 8 k - 
— 8 Uh” ns a 
8 er 22 1 3 — i 
EI I 0 . —— 8 < g 
PEE + hf. = 3 1 22 - p =? N 9 2s = by ins _ = = 
=> — * b 5 „ - q « = 
, 9 — — — — Sz a 
2 —— — — 


9 1 
ES 3 _+_- 


5 
* 
POE 


1 PI ; 7 1 . 
rd We ble eg — ane 
on tp ar I Re Er IR N94 LION — 
. = ” 


7. What part of a pound Avdirdupoiſe is i2 02 
. 12 | 


Anſw. — = 2+ Ib, the Anſw. 
16 | 


564i s. What part of a ſhilling is gd. 1{q? Anſw 3. 


a to its KV. To reduce a Fraftion to its equivalent that foall bavk 
any affigned Denominalor. 


„ Rvys. As the Denominator of the given Fraction is 
to its Numerator, fo is the Denominator of the afigned 
8 Faction to its Numerator. 


E X A Ms 


( 139 ) 
LL A MEPFE- 1.38. 


t. Reduce 4 to a Fraction of the ſame value, whoſe 1. 
Denominator ſhall be 12. 
Thus as 4: 3 :: 12 : 9 the new Numeratos erat 
9 5 
Therefore the new Fraction is =, =; LS 
vY > 2. R 
3 a . ; Numer 
2. Reduce 4 to a Fraction of the ſame vale; 
425 
whoſe Denominator ſhall be 49. F acit Pacit « 
49 
| 49-8 2423 for the Nitmeratot, | 3. R 
For 7 & 49 423 for the Numera WE 
3 Reduce 5 to a Fraction ofthe Tame valuc, whoſe De- 
41 
ä 2 s 
nominator ſhall be 46. Fs. 1 
8 Numer: 


4. Reduce to a Fraction whoſe Denominator ſhall be 
1 31— Thus 1315229273; the Numerator, hence 
73 Y 
— is the Fraction, 
1315 


XV. To redue a given Fraction tt its equicyalent, that Gal 
have any affigned Nume! ator. 


; Ru x. As the Numerator of the given Fraction is to 
its Denominator, ſo is the Numerator of the aſſigned 
Fraction, to its Denominator. 


R X A M. 


{ 140 ) 
E X A MT T ES. 
Wo 1. Reduce ; to a fraction of the ſame value whoſe Nu- 
merator fhall be 9. Facit= 
2 


For as 3:4 2:9: 12 the new Denomina'or, 


2. Reduce 7 to a Fraction of the ſame value whoſe 
Numerator ſhall be 42 4. | 


427 
Facit ——, For 42 x8+7-7=49 the new Denom. 
49 | | 
3 Reduce 4 to a Fraction of the ſame value whoſe 
Numerator ſhall be 343 344 | 
Ne: | Faci: — 
46 
4. Reduce 3 to a Fraction of che ſame value, whole 
Numerator ſhall be 73. 73 
Facit — 
1315 


— _— 


"= "SEW -_—_— PX. I 


$ III. Addition of Valgar Fractions. 
A GENERAL RULE; 


EDUCE mixt numbers to improper Fradionb; 
foall compound, and complex Fractions, to ſingle ones; 
ind FraQtions of different Denominators to à common 
| Denominator Then add their Numetators into one 
is to Num, onder which ſubſcribe the common Denominator, 
igned Had that Fraction will be the required ſum 3 then reduce 
it to its loweſt terms, and, if it be an improper Fraction, 
b its whole or mixt number. 
M- N EXA M- 


( 141 ) 
E E tk . 
1. Add 2, 2, :, and & into one ſum. 


Here the Denominators being common, add the Nume. 


rators together; thus 7 +3 +5 + 1=16 cighths, or 5, =2, 


2. What is the ſum of 3, *, and 3? Anſw. 127, 


For when reduced to a common Denominator they 


. 126 154484 264 
are ——,—-,and—-, Then — 2 —: 
189 189 189 | 189 189 


the Denominator ſhewing that ometbing] is Fed into 199 
equal parts, and the Numerator denoting 264 ſuch 


parts, I i 189 — — 1 51. 


Ev iT "Te | 
3. Add I —, —, and — of — together? 
3 3 4 
I * v5 | 2 | = 
Firſt 1—, = —, —, , and — of 222 :then—, —, 
6 85 5 5 3 


So Fo reduced to a common Denominator, and added to- 


Ine; =2 83 the ſum. 
1 4 115 
4. What i is the ſum of —, —, and —? Anſw. 1— 
16 12 9 144 
1 To 
5 What! is the ſum of 9—, —, and — of —-? 
20 5 3 

I 

Anſw. 10 A—_wy 

60 


; 6, What 


6, 


No 
Hrſt te 
and t 


1 


22 ww — 


24 1 


whoſe 


Ge 
and 
30 
Fractio 


2. WI 


uch 


hat 


( 342 ) 


3 _ 25 87 
3 + 270 


Note 1. If many Fractions are to be added, the beſt way is, 


firlt to add two of them together, and to tne ſum add a third, 
and co that ſum a fourth, and 1o on. 


EXAMPLE: 


1, Add , 3, 2, ty end h, together - 
Farſt Z and 5 are reduced to à and 5, whoſe ſum is 8. 


Then 3 ? and 2 4 are reduced to & J and , whoſe ſum is 


46 23 23 4 is 48 
-—=— Then - - and- are reduced to ---- and 
24 12 1 8 60 60 
163 163 | 978 
whoſe ſum is -- =. Then +--- and = are reduced to -- 
60 60 6 360 
60 1038 53 
and ; whoſe ſum is —=2 , the ſum cf the five 
360 300 60 
Fractions, | 
2 
5. What is the ſum of , 0 5 and : 2 
345 6 
183 1 
Anſw. 3—. 
60 20 


Note 2. When mixt numbers are to be adde d, reduce their 


fractiona parts to a common Denominator, and add their 
lum te the total amount of the whole numbers, 


„ 


: N 2 E X AM 


6143) 
EXAMPLE & 


1. Add 22, 35, 44 and 8 Z together. 


. | 30 24 20 13 
Firſt 2, 1, 1 and 4 are reduced to—, —, —, —; 


60 60 60 60 


Here the ſum of the Fractiont 


"Then 21 — 2? 8 2 
2 260 1s — — el and the ſum of th? 
5 60 60 
22 365 whole numbers 175 
5 1 c 29 2 
41 8465 therefore 174 1---==18-—, 
0 60 60 
— 
84 875 


1g 38 15 the ſum required. 
2. Add 4763, 244. 744, 814, and 15 24 together, 
0g | 
Facit 80g 
168 
3. What 18 the ſam of 4» 32» 6, 4 8, and 103) 
5 
Anſw. 36—. 
24 


Nate 3. If the Fraftions given be of different deneminatious; 
sduce them to their proper value by Problem XII in Reduc- 


non, and add chem as in Addition of different denomina - 


fons, | 


E X A Me 


$. 


ſums. 


2. 
and 1 


tron; 


# the 


ions, 
duc- 
ina 


( 144 
EXAMPLE S. 


1. Add : of a pound 4 of a ſhilling and 4d. into one 


ſums 
h $ d. 
Thus 3 J. =o 6 8 YReduced ſe- 
„ verally to 
4d. 20 © o their pro- 
— — per values 


The ſum 2 7 542 


2. Add 2 of a pound Troy, 1 fifth of an oz. 3 dwt. 
and 174 grains together. 


oz. dts grs. 
2 


3 lb. = 9 0 © 
1 
5 Oo. 2 0 4 © 
2 
3 dwt = O © 16 
174 o © 174 


_—_—__ 


the ſum 3 5 g2 


; 
3- Add * ct. and j Ib. & 3 fiſihs of an oz. together? 


Facit 2 qr. 221b. 40. 10 455 
4. What is the ſum of + of 7l. 145. 74d, 5 nineteenths 
of a guinta, + of a pound, and 3 of a ſhulling ? 


124 
Anſws 61, 38. 2d« 1 399 gr. 


Ls N 3 | 5 What 


_ 
it N 


1 Ti 
e 
"1 1 * 


= 


rd n e 
3 
3 * 


— 2 "#$ . « - | 5 
8. What is the ſum $ of a mile . of a furlong, 


of a yard; Z of a foot, and g of an inch? 


Anſw. 5 fur. 38 yds. 1 ft. 11 inch, » dr. C» 


3 | 7 2 
6. Add — of a month, — of a day, and — of an 


: 13 ä 3 
hoar, into one ſum, 


Facit 2 weeks, 6 days, 13 hrs. 35 m. 23 Ei ber. 


— — 2 


$IV. Subtraction of Vulgar Fractions. 


HE Fraction being prepared here in all eſpect; 
as in Addition, Subtract the Numerators, and un- 
der their difference, write the common Denominator, 


X A M TL E 8. 


1. What is the difference between à and 2? 


„e 
— —— — ,, the Anſw 
$4 4 43 


2. What is the difference between Z and 2? Anſw. 82 


3. From 3 take 3. Theſe reduced to a common De. 
nominator (oy Cor. I. Problem IX. in Reduction) are 


15 8 15—8 
—, and —; then ——.- =— the Anſw. 
18 18 18 18 | 


4+ What 


there fe 


5. F 
Firſt 


reduced 


An 


Ne 
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4. What is the difference between 2 of > and} ? 


5 
EH, ? kr 6 15 
— of —=— then—and—, are reduced to— and — ; 
4 5 10 10 4 20 20 
15—5 
therefore — . 2 — the Anſw. 
20 20 


5. From 54, take 2 of 41. 


7 6 
343 2 1 25 43 2 
Firſt 5 -=—, and - of 4-=—; then — and 2 are 
„ 9... 4 8 21 
903 200 903-200 703 
reduced to — and > therefore . 2 
168 | 168 168 168 
1 
4 — the Anſw. ä 
168 | | - 
| IS £6 
6. What is the difference between — and- of d 
1 
359 
Anſw. — * 
420 
SG 23 | 43 
7. From — take - of . Facit —— 
13 3 | 156 
7 19 849 1 
L. fan i of 5 take — of —. + 
: "3 #4... 2184. 


467 
Note 5. In fubtracting one mixt nomber from another, (ar 


v proper Fraction from a whole number, when the Fraction in 
the fubducend is greater than that in the minuend) Subtra& 
the Numevator oft he ſubducend from. the Denominator, and 
to the difference add the Numerator of the minuend (if any; 
nod cariy one to the integer (or cypber) in the ſubducend. 


EXAMPLES 


3. From 164 pence, 2. From 17 
Take 134 pence: Take o f 
Rem. 25d, Rem. 16 | 
— — — — 
3. From 65 ; | 4 From 1 
qui — — — — — 


Note 2. In mixt numbers, duce the Fractiont to a common 
Denominator ; then take the Fractions trom the Fractions, and 


the whole numbers from the whole numbers. 


* 


XX M PLB 
21 5 


rom 164 =16— 3. From 86. = $6 — 

„ =: > 15 

3 ”" WE 4 12 

Take 9 29. Take 57-= 57 — 

| wal 5 — 16 
: — f F p = : 

Kew 82-7 1. Rem. 287; 
— XL * — — 


3» From: 


Not! 


Auce 


Ta 


( 143 5 


(ar RP: 3 
oY 3. From 34 « take - of 34, t 20m 
ind 5 * 
3) 1 | x : ; * 
4. From - of 64 take 1 of f of 42. Facit 5—, 
3 | | e 
+ RI 3 
N 8 
470 
Facit 26 -. 
— 1 , i 
Note 3. In Subtracting Fractions of different denomination, 
Ace them to their proper value; and ſubtract as before. 
E * A UM TI | 
WL | 8. d. q. 3 8 : ; 
g 1. From 3 l. 2 71 65 l 
Take F s. =o 3 211 
| 8 d. 
3 | | 5 
2. From—ofal = 9 6 — 
7 35 
3 7 | TheFrae- 
Take -of - of 18, = 0 4 3— 4 . being 
1 5 bo 35 uced te 
| —Cooo. 3-8 nes 
33 Denomina- 
Rem. | 7 1 1— tor. 
35 | 
— — 


m 5 3- What 


— — — 
. TS 
9 IDES 0 = \ 
OO ET ̃ ͤ —— oo ERS. 
5 = Hen * A — oy 2 
nr 2 
5 * 
* 1 * 2 4 * * 7 


e r 
A 


— 


wt 


- . 2 =_ 
5 1 % \ \ bk 5, - 
. — 1 7 
— —  cs - 1 
_ . FF 
— * 
* 9 * — 
K 9 8 


16 The 


is alw 
3 3 1 examp 
3. What is the difference between - of a guinea, and 
23 5 
4 
» ofa mark? Anſw. 18. 111d. Wh, 
5 | conſey 
4. From 4 of a lb. Troy, take one ſixth of an oz, 
5 Facit 8 oz. 16 dwts. 16 grs | 
| | : 2. 
5. From #of a ton take £ of a lb. | 
Facit 15 c. 3 gr. 271b. 2 Oz. 102 dts, 
wn $ Par 5 
I | E747 „ 4 | 
6. From - of a yard take - of an inch. Facit g-in, 1. 9 
b 3 3 quantic) 
7. From- of a qr. of corn, take I of a buſhel, 3. M. 
Facit 4 buſhels 2; peck, product. 
— D— —— Wenn — coin _ — — — — 4. M 
$ V. Multiplication of Vulgar Fraftions. Ivs59 
2 
. 20 


EDU CE mist numbers to Fractions, compound 5. WI 
and complex Fractions to fiugle ones, alſo to their bly 2 of ; 
I-weft terms; then x all the Numerators together for 
the Numerator, and all the Denominators together tor 
the Denominator of the required product, 


E XAMPLE Ss. 


2 WGX1-.+* 14 
1. Multiply- by Z, Thus——= - =- the product. 
3 ” K 6 3 | 


The 


( 150 ) 


The product of any number Xx ed by à proper Praction 
is always leſꝭ than that number. As is evident by che 
example above. | | 


nd 
8 CH Q.L-T-V:.M. 
W hence the product of two proper fractions muſt of 
conſequence, be lefs than eicher of chem. 
4 3 „ 5 
rs, 2 Mult'ply - of al. by he of al. Facit 1, 
| 4 9 3 
os 3 3 Og | 8 


For -l. x- l. - . 138. 4d. but 4. = 15s and- I. = 
f 4 9 36 as 3 
in. Wis. 45d. therefore their product is leſs than either 
3 quanticy. | 


| 4 1% % 8 1 
3. Mu'tiply 72 2 —, by -. Thus — =— =; the * 
| TM 3 —£SRN4 | = 
product. | ; 3 5 
4 n 209 51 4 
— 4. Multiply 41 l. byi2 1 Thus ——|.x—= 3 
_ 1 I 
. 59 19 | 
—-] =532—!.=5;32). 198. the Anſw. i 
9 20 1 
ound . 5. What is the product when of 3 of ? is multiplied 1 
their N Z of 5 ? | | 
- for 5 
x tor 1 6 5 ET. 
The compounds reduced are — ard—, in their lowe 
terms, 35 — 12 


S =40 -:-4 
Then — = ½ the Anſw. 
oz 35 X12=420 14 


The 


Or 


131 


| 4X3X2X2X5 
Ot thus, —— ——=(by omitting the tommy 
ne X3X8 


| £ 4 1 
terms 4, 3, & Wy * 22 — 2 —. 
2 8 56 14 


This examip'e ſhewe, that it is needleſs to redute 
vompound Fractions before multiplication be performed ; 
becaule it evidently appears, that multiplication of Frac- 
tions, is only reducing a compound Frattion to a fingle 
one; for to X 5 by 4, is no more than to take & of ;. 


CONTRACTIONS, 
J. When the Numerator of one and the Denominatsr 
of the other, can he Ted by any number, take the quotes 
Taſtead of them. 


EXAMPLE 6. 


5 6 
1. Multiply— Y =» Divide by 6, and the F ra 10n3 
3 N 


® 
: | 5 XI 3 
become - 7 =; they — : the product 
2 — . 


V 
2. Multiply - by =. * =-X-=- the prodatt, 


18 4)8 15 2 3 6 


„ 
3 Multiply - by. -X -= - X-=- the product. 


39-49 9:3 3 :6 


. 
1. Multiply - by 20 Facit — 
a7 BR. 14 


II. When 


( 12 ) 


II. When a mixt number or Fraction is to be Xx ed by 

0 a whole number, x the whole number by the whole 
nümber, then X the Numerator by the ſaid whole num- 

ber, and Tby the Denominator, and add this qoute to the 


former product. 


EXAMPLES. 


ite | 1 0 3 * 8 ; 24 4 
d; W 1. Maltiply three xths by 8, Thus —=—=4 
ac. | 2297 „ 


le che product. 


2. Multiply 5 by 14. Thus 14 X2-3=3- which 


when added to 9 product of 5 by 14, thus 14 x5+9. 
*6r : | | 3 
tes = 79the product required, 


3. What is the produ of 44 by 4? Anſw. 19h 
4. What is the product of 35 by 132 Anſw. 467. 
III. When a Fraction is to be ed by a number whieh 
happens to be the ſame with the Denominator, take the 
Numerator for the product. 
EX AUT LES. 


1. Multiply four 7:bs by 7, the product is 4. 
2, Multiply 4 by 4, the product is 3. 


dud; 


IV. When ſeveral Fractions are to be xed, firike out 
. ſech X ers as are ſound both in the Numerators and 
| 2 ators, as before taught in Sect. II. Prob. VI. 
u e eee ee e 


1. Multiply four fifths, three tights, tm thirds, and foe 
/xtbs together. 3 | 
ben 5. 989 Thus 


( 153 ) 


| 4X3X2%X5 
— (by omitting . common term 
$X8X3X6 : 
3 4&1 t | 
3 and 5) — — by Ting by 4 and by 2) 
IXS XIX | 
IXIXTNI I 
| —— z - the produd,” 
1X2X1X3- 6 > 
2. What is the product of 2, »3+ 4 i, , and 52 
Anſw. 2, or 14. 
Note. A Fraction is beſt multiplied. "Var integer, by 


| dividing the Denominator by it if 7 pecoxes, tif not, mul - 
tiply the Numerator by it. 


EXAMPLE 8. 


14 14 <7 
8 2 
2. Myltiply — by 9.  Faeit 2—. 
27 3 
| wy OS 4x5 20 6 
3. Multiply * 5. Thus — 2 — 22 


4. Multiply tevo 34 of 5 by 4 Facit 0. 
5. What is the product of , 1 25 and 37 Anſw, 1 


6. What ĩs the product of 31. 198, 114d, by zl. 195. 113d! 
Firſt as 31. 198. 114d. 839 farthings for a Numera- 


tor, and 11, 2960 farthings for a Denominator, the Frat 


3 
rion anden, . 


960 FFC 


8 


) 


3839 * 3839 14737921 ; $6 
9560 X 960 92160 3840 


the Anſwer required. 


7. What is che product of 61. 178. 44d. by 2l. 158. 734? 
408 , F 623 2 
nw. 19l. 28. 1d, 3— gt. 
oy 8 


8. What is the product of 4 Ib. 9 oz. 4 dwts. 12 grs. 
by 2 lb. 5 oz. 10dwts. 20 grs ? Anſw. 11 Ib. 8 oz. 17 
dwts. 125 grs. | 


9. What is the product of 3 yds. 2 feet, 6 inches, 2 br. 
by I corns/; by g'yds. 2 fect, 6 inches, 2 bar. corns ? 
Anſw. 14yds. 2 feet, 63 inches. 


cat tad. adit. 


; $ VI. Divifian of V. ulgar i Pradtions. 


F RAC TIONs being prepared in all reſpecs as 
for Multiplication, Diviſion is thus performed, 


When the Numerator and Denominater of the Divi- 
dend, can be exactly Ted by the Numerator and Deno- 
minator of the ＋ſor, take the quotients for the terms of 
tie required Fraction ; but if that cannot be done, mal- * 
tiply both terms of the Dividend by the Diviſor's re- = 
veric Fraction, for the terms of the required quotient» 1 


rr wu 


1 
* 


| 1 . +399 
5 1. int be Led by = Thuz— — —the 
f quotient, The truth of this evidently appears, and may 
mera- AXIS 3 
Fre be proved by Multiplication, thus — 
| JN 
© 2 2. Divide 


ns) 
3 8 
2. Divide — by—. 


6X5 30 3 
13 ; then thus —-=—=1— the quote. 


3 7X3 21 - 7 
"CONTRACTIONS. 


The —ſor's reſerve Fraction 


: I. If a Fraction is to be —ed by A I'S. number, 
the Num erator by it, if . but if not, X tbe De. 
nominator by it. : 


II. When the two 888 or the two Denoni: 


nators can be Ted by the ſame number, then —- them, 
and take the quotes inſlead thereof. 


9 9433 
1. Divide —by 3 3. Thys— = = quotes „ 
1 * W 
11 
4. Divide 777 4. | i= = ore. 
ee ee 
6: 5088: ob 216 4 4 125 
VVV 
121 4 7586 5 - N 
. . Then E — 21 — the qu ofe. 
„ 7 "Y „ 
8 2 5 8 — 224 „ 
6. Divide — —. Firſ.— — —, and — — 
9 45 9 2 9211 45 
7 St 1 4x5 1 
| — 1 —2.— 220 the quote. W 
F * $9; 488 


6.0: 7. Divide 


13. 
175, 410 
14. V 
by 2b 


15. V 
by Alb. 4 


16. W 
ds, z f 


E ) 


by 4 4 $0 1. E 
„ Divide H 


7 5X20 100 — 25 
ö | I 3 "9s 78: is 
TIRES * . S — 2 Hz 182 21. 1 7 
ied _ 4 11 1 1 £\; 
8. What is he quote cf 5 8 1 15, 
De. 9. Wbat is the quote of 37 by 54 Anfo. <= : 


18 1 ts 8 5 i TTY 
omi- i 10. What is the quote of f of 24 by 2 of EO 2 51 65 
hem, eee 3 3 N * 4 ; 9 ” 
11. What is the quote of x51, 198. 104% d. by 31 195 | 

114d. e 113d. 


« : ; f 


12. What is che quote of 19]. 29.14 354 8. by = 21 e wy? vB 

71d ? Anſw. 61. 1 78. 41d. | ; 236 | y 

13. What i is the duote of 191, 25, xd. er. by 61. | | 
175,424 f © Arif; a» . 5 %́ᷓſ7 ſ d . | 


2 


14. What is the quote of x11b, Com. 17 dwts, 127 gts . [: 
dy z\b 5 cz. 10 dwts. 20 grs ? 


* Aviw. 41b gez. 4 dwts. 12 878. as 221 | 3 \ 
15. What is the quote of 341b.-8 oz, 17 dwts. 121 ors 


| 1 Fo 
= 2 Wd; Alb. 9 fr. 4 dar 14 27s f | | 1 
_ „ 2 Anky, 21d 5 ©z+ 10dwts, 20 gre. — 1 
| 5 N A 
16, What i is 8 quote « of 14 yes. 2 feet, 0 - inches 7 

@ 4 IE. 

Juds, 2 feet, 6 inches, 2 bar. corns 2 . | 

Agiv. 3 5ds. 2 it. 6 in, 2 bar. £orr.s. 9 

vice 


0 3 5 


( 157 ) 5 
8 VIL Of Decimal Fraction. | But 


valu 


1. A Dechal Fractim is the Numerator df 83 volg 
2 Fraction Whoſe 8 88 1 an to a c 
. 3 here 
3 2 2 ==, ers ce we De ; 
one or more Cyphers ; as 10 pres 1 Decit 


ficant 
eimal FraQtions, | << 4 ud y 
: | Decimals the Denominator is never expre N r 
dine * 15 — to be an Unit with as many 2 the ni 
Þhers as tifere are places in the Numerator, * A. n. 
cimal and thereby the Penominator, tho? not exp N 
err and dnggihes from 3 rb. 
3 . Decimals are ſepa A iſlinguĩſſie parts 
- Decimals are ſeparated, and diflinguiſiied from = 
ger by a point or comma prefixed, and fo wro — | 
line like whole numbers, ; * 
3 e 3 5 K every 
Thus. 3 is put for . o3 for —, . o0z We &c. fo (c 
| 10 100 Eg OT 
t for 
Obſerve the ſame in mixt numbers, as 367 1 ne F 
e BAER nl, 3 81.01 26ʃ | 
Ip — otz for 761—, 1072 foot, a 
„ ee Ton ing, 
, 5 . 
1261 {55.4 gs 


1G0C00 5555 * ” M e 
„ r ene niniſted b; Cypben of ſuc 
1. The value of a Decitnal is dimini SLATE | 
* s . ſame tenfold proportton 3 _ 2 
15 . Integer is increaſed . ag 


j 5 . alio . 18 
| | 5. VER. od 3 & | 
tus F= Sh 5 100 1000 100000 F g h 


T 


( 153 ) 


But Cyphers on the right hand of a Decimal alter not its 
value, for. 5 and .5o aud. 500 &. are all equal in value, 


„%%%ͤ? ů gfe RA AE AK 
__ ©: Jo0 - 1000 55 a 


wich Volgar Fractions: and therefore Decimals are reduced 

to a common Denomina:or by annexing Cyphers. It may 
De. bere be obſerved, that Cypla rs on the right hand of a 
| Decimal number (if nothing follow them) are as infigni- 
ficant as Cyphers on the left hand of a whole number; 
and yet Cyphers are ſometimes placed after Decimals, 
ſor the ſake of regularity, or when we want to increaſe 
the number of decimal places. 


5. In Decimals,the Integer or 1, is always ſuppoſed to be 
Ted into 10, 100, 1009, &c. equal parts; that is, 1 is 
ſuppoſed to be ed into 10 equal purts, and each of theſe 
parts into 10 equal parts, and each of theſe parts into 10 
parts mere, and ſo on, by a continual Subdiviſion. For 
inſtance, ſuppoſe = foot rule (or any other meaſure) to 
de —ed into 10 equal parts; then each part is 15 and if 


foot (or other meaſure) wi 1 be ed into 100 equal parts; 
thus every part of the firſt diviſion is 18 or 85 and 
every part of the ſecond diviſion, in reſpect of the whole, 
will be Sz: after the fame manner we may 'conceive a 
foot, a yard, an acre, zn hcur, a buſltel, à pound, a ſhil- 
ling, Kc. to be ed into 10, 100, 1000, 10005, &c, 
equal parts at pleaſure. N 


of ſuch parts are taken as . 1 denotes 1 tenth part,. 3 
three tenth parts, . 5 five teuths, or half, 25 denotes 25 


alio .19896 denotes 19896 parts of. do 


that the 10's ate ten times greater than the _ the 


every one of thoſe parts be ed into 10 equal parts, the 


6. If, as above, the Integer be Sed into 10, 100, Ke. 
equal parts, the figures in the Decimal ſhews ho-. many | 


parts of 100, or & ; and 75 denotes 75 parts'of 160, or 4; 


Now becadſe Ib d 10=100,antioo x10=1000,it follows 


\ 


( 9 


ieo'e, ten times greater than the 1000's, &c. if the f gute: i ſand pa 
were all equal; and ih the Decimal . 19896, if ever ſo the pre 
many figures follow the fiyſt viz. .1, it is greater in va: ſtands i 
lue than them all; therefore unity or 1, is greater than of this 


999999 Kc. alſo fs or .1 is greater than .o99999 &e. Goo 
tho? ic tinitely continued. 0 WE 


— | 


7. The following Table will farther illuſtrate the No. i 14999 
tation of Decimal Fractions, 0 5 CH + yp : 


* 


1 being C 
The NOTATTON TABLE. 
Whole Numbers © Decimal parts. make 
4 6 8 6 7 8 9 3 2 4 Ke, Decim: 

=” 2 . a = O0 8 ED 
( 2 on 
. „ 

„„ «© WS SS WH, 8 V 
= D & © E EM nts 
II Tg 2 3 8. 

— 

. 1 2 8 = . 1 2 = * 

f 4 x * 8 2 0 „ 4 

; . D 

OT 1 þ 


dredth 
35 in t 
the otl 
Decim: 

8-3 


. 


In whole numbeis, the 1 place contains units, the 2d 
place to the lei, tens; the 3d hundreds, &c. as before 
ewn; but in Decimals, che order of places is retrograde; 
for the iſt place in Decimals 18 tenzks, the 2d place to the 
rigbt is hundreth parts; the 3d, thouſandth parts, Ke. 
And as all figures on the left. hand of the place of 
units, increaſe in their value, according to their diſtance 
from it, in a decupie propotion, ; ſo all figures an .the, 
right hand cf the place of. units, decreaſe in their value 
in a ſubdecuple proport on: as for inſtance, the number 
345-6785 (where 5 ſtands in the place of units) is to 
de read thus; n forty ſive, ſix tenths, 
ſeven hundredth. parts, eight thouſandth parts, nine ten 
thouſandth parts: or the Decimal parts may be read 
thut, fix thouſand ſeven hundred eighty nine * 
an 


Sum 


( i bo ) 


{and parts, by reducing tem all to the. 88 of 

the greateſt, which is 10000, becauſe the laſt hgure, 9 

ſtands in the place of ten thouſandth parts, The reaſon 

of this latter way of reading is OA ; for. g are. 
oo F< © JO 5. 8 89 

— , and —- are — , and, are 
10000 100 10000 ioo 


— „which 


I 0000 


being collected together with the | remaining — 
CE ooo 
6789 . | „ 
make ——-, Therefore the numeration, or reading of 
Icoco,, 
Decimals, 1s the very 8 that of whole numbers, 
with only adding the name ot the parts 1 EE by the 


Decimal. 


F VIII. 


2 and Sade TX 
©. 1 Decrmals... 


. * . 1 
89 - . * * —— 


e R U Fs Rot; * S a 


LACE an ha n points ireaty* under A 

other, then tenths will tand under tenths, and hun- 
dedth parts under hundreths, &c, then add or ſubtract. 
as in the xhole numbers: and, laſtly, put a point under 
the other points, which will prick off the numter of. 
Decimal places i in the ſum, or difference. 


EXAMPLES in ADDITION. 


8 


© Firſt Second, Third Fourch 
0200 4873 27.071 2,17 
„0603 5760 17,704 73.76 
#1700 40731 37.012. 2 

ieee ente eee {1,60 3 
0071 2 171, + 2 „7 

e e eee 1 3 * 
on "2694 '2.6492 218.28 78.97 


1 2 
* 


U % 


= 4 


. 
5. What is che ſam of 736, 47.6737, 6.7361 360. A, 
126, and 24? Anſw. D MY 


6. What is the ſum of 3.67, 76t.2, 22.731, Th 
1.3612, 000256, and . 62 1 Anſw. 789744476 


here are 
o be D. 


7. What is the ſum of 76, 7.6, 76, . 076, . o0)ö 
0076, and. 750 Anſw. 84444436 · | 


| WM Multi 
EXAMPLES in SUBTRACTION, b 
From 87 5 14 1. 5 
Take 38 0999 0.9999 
em. % ee © | .voot . 
| | Proof .Big 10000 1 0009 » wi 


Y FY What is the difference between 76.4 and 7.6% Anſ 
Anſw. 68.76 gu 
5. What is the difference of 1, and. 1? Anſw. . 9 85 oh 
6. What is the difference of 26.39 and 26.78 contain 
Anſw. 39 „ 
7. What number added to 739.712, will make it 6. In 
$01-31 ? Anſw. 61.5998 ad brea 
8. What number ed to «0679, will make it 20 Anf 


Anw. 1949321 „4 
f. CAST ago — nd 
0 ＋ÿl ?? ck we TOO | d it cox 
F. IX. Multiplication of Decimals. 
Anſ 


r et. 


ULTIPLICATION in Decimals is alſo performel * 

| as in whole numbers, no regard being had to the nf 
Decimals as ſuch, till the Product is obtained; but then, 

ſo many Decimal places muſt be cut oft from the right 

hand of the product, as there are in both * i 


I. WI 
Yan U 


(6) 


72) 


dere are not fo many figures in the produ as there ys 
2 be Decimals, ſupply the defect with cyphers on 


ft. 
| EXAMPLES 
06, 


Multiply . 3024 32.12 3 
J. by. 3. % 2:43 1 
| By” 9 1 * 
9072 3 
6048 12840 e 
6048 ” Inn. - 
3 — 
Prod. — N en ke. 
4. What is the — of 741. 983 by 3.48 
7.64000 Anſw. 2582. 10084 , 


5. Suppoſe there is a ſquare” garden, the len 4h of 


contain ? Anſw. 553. 6609 


6. In an oblong pavement, whoſe: length is 78.45 _ 
nd breadth 27.8, how many ſquare ſee 
t 20 Anſw. 2180. 9378 


7. A cellar being dug whoſe length i is 53. ah; breadut | 
1.5 and depth 10.23 ety how many: fohg feet Wome 
id it Contain ? 
| length breadth. Ane 5 

Henan $349 * 32 5 X19. 23 = 17750 76s fad 


S. 


formel 8. What is the product of 63277 by 0 2 
I to the Anſw. 001043525 | 
** CONTRACTIONS. 554 


ors. 11. When a Decimal, or mixt »umber; is to be wed 
there / an Val with Cyphers annext, as 10, 100, 1000, &t. 


you - 


hoſe ſide is 23.53 yards, how many oe yard dork . 


yau are only to remoye the. ſe parating. point ſo may 
Places towards the ighr-hand in the multiplicand as ther: 
a#e'cyphers annexed o the unit, fubjoin.ng cyphers if 


need be, * — ee” * i * ** 
E X A M PI. E s. 


1. The product of 7.374 by 10 is 734. 
2. The product of 46.2 by 100 is 4620. 

3. The product of. 8 460 by 10000 is 8460. 
4. The product of .09642 by 1000 is 96.2 


II. It of ter bappen; in Bull eſi, that the faFors conſiſt | 
Hiany Decimal places; and ti X them at large wot'd de ; 
much trouble 10 little pe peſe, becauſe a. fewer. uu nber | 
plates may do the huſfineſs as well, if obtained true, whit 5 

may be done as fellows, e til ay 
I. Set the unit's place of the leſs factor, or x er unde .; 429% 
ſuch a number of the greater or multiplicand, as yo 
would have kept in the product, and which ſtands imme produé 
diately before the figures which are to be left out, eite + _ -- 
th whole numbers of Decimalsss : 

2. Then ſet all the other figures of the er in a con 


Ne 
as aho 


8 trary, or inv erſe order, as in the example below. Re x34 
3. Begin to & each figure in the multiplicand, byth: — 


figure in the X er which ſtands directly under it, rejed 

ing all the figures in the multiplicand which are on th 
night hand of your Xing figure. 33 
4. Set the products down ſo, that their right hand 
gures may fall ſtrait below each otner; and carry to fuc 


right-hand figures (for the increaſe that would ariſe frot | 
the foregoing figures of the multiplicand) 1 from 5 to i; I 
2 from 15 to 25, 3 from 25 to 35,&c. and the ſum of tha — 
ſimple producis will exhibit ſo much of the product as ii N 

detgned totbe ſecur l...... ar, 


EXAMPLES. 
ii. Tet 5825435 be xed by 21,234, and have inf 
A product (as fuſicient) but two: Decimal places. « 

4 ** ” , « i 1 | : > n 9 4 f . >. oy ; 2 Eh: 5 7:77 oe 


A015 £4 {= Þ- 


> 


man Ea we plc, n 


ther 2s. 
ers it 1 


| Or Eu, 


55. 25435. 
ne,, — - o 


221 


2 4 6 1 : i | v 3 2 N 
46 TEM 1236. 97 _ = = 
which e * * — Fl: 799 


10 2. Let be ed to x 1958612286. 7 
* been ed e have fer places — As. 
wu a an by itfelf and nn W 
= produ = "IM 


a Cot : 199861 = r 
"IP 3492435... .. ( 65 432.0 5 


| bytha 


rejed "PE - "i 
yy 5990 2 


nandf | Wes 40 | 115 

to ſuc a 18 co 
e fropfl — 

2s „„ 54+. 2 <3 

of the —— — deen eee 1 0 : 


+ as 3 XÞ 
Note 1. Whien whole numbers are mul 14 b this « con- 
— the whole Multiplier maſt malt le covert 7 verted, 25 


E 2. 


805 . even mA Fe gures Thy 
— — 7 8 lern 


8 


e in | 
"New 


"Pi 165 y 


3. When it depp beit does in Example 3d) that 
the number of figures produced by this eontracted- me. 
thod of ing, are not ſo many as are aſſigned for the 
Decimal places in the product, the defect muſt be fupplied 
by prefixing Cyphers, as was obſerved in the general 


ule. 


This eontracted method is of e uſe in aſtro⸗ 


nomieal computations. 


4. Multiply | 3- 141592 by 52.7433, welaioiog four 
' Decimals in the product, Facit 165.699. 


5. Multiply 248264 by . 725234, retaining fre De» 
eimals in the product. Facit «18004; — 


6. Multiply 255 61 by 76,48, retaining no Decimals 
| 5 the” produ a. PR 19682 f a 


7. Multiply 3 5 by 8. Lacey tor tetainüng fre De- 
1 in the produtt. Facit 630. 92868 . „ 


8. Multiply 3570643 by . oz 105 76, —_—— nine 
Decimals i in tres produtt. F acit ,007538917 


N % 
„ 11 1 * i — vs & — us 


6 — 


r 


— "y = 5 


r 


8 Xi Div if on of Deci mal. 


"I HE manner of operation is exatily we ſame in 
Diviſion 6f decimals, as in whole numbers. The 

only difficulty (i any) is, to determine how. many dect- 

- mal places mu 

the quote, which may be done by either of the following 

* Rules. 


25 . GENERAL RULE, 


92 er the decimals as whole: numbers, and — them 
accordingly ; then cut off, from the right hand of the 


duote, as | BOP decimal places as — hath more 
r than 


be pricked off towards the right 3 of 


5 (166 9 | 


than the ſor: but when the quotient figures are tao 
few, the want muſt be ſupplied with cy phers on the left: 
for there muſt always be juſt as many decimal figures in 
the the ſor and quotient together, as there are in the divi- 

dend alone; Hh reaſon whereof is manifeſt from IX 


% 
* . * 7 


ral Section. 1 Solas £ gs | 
For ſince the. --ſor and quote X ed together are to 8 
tro⸗ make the dividend, the ſor and quote ought to have | 
as many decimal places between them, as there are in the 
dividend. | EE OI Bugs, | 
Ex. 1. Let 69.9678 be ed by 56.7, 
Thus, 56,7), 96781. 234 the quote. 

De» Here, by —irg as in whole numbers the quote is 1234: 
but then conſidering that there were four Decimal . 
in the dividend, and but one in the ſor, you mutt cut 

mals off three places from the right hand of the quote; an ſo 
make the true quote 1.234 | 

| For 1.2344 56. =69,9678 the proof. 

De: Or the value of the quotient figures may be determins, 

Jed by the following Rule. | | 


* 


2 GENERAL NUL 8. 
; The firſt figure of the quotient, whether Iategers or 
— Þ Dccimals, is of the ſame degree, or value, as that figure 
of the dividend under which the units place of its pro. 
duct ſtands, A 
mois Ex. 2. Let .2274202 be ed by 5.326 
The WM 5.326).2274202(.0427 
deci- 21304 Here ſince 1 (the units 
and of — place of the product of the 
owing 14380 ſor by the quotient figure 
10652 4) ſtands under the 2d place 
— | of Decimals in the dividend, 
37282 therefore 4 muſt occupy the 
S 37282 ſecond place of Decimals 
them — in the quote. 
of the „ 0 06 | h 


From 


From the above rules are deduced three caſes, by which 
all operations in diviſion of Decimals may be perfecih 
„% ß! 

If the number of decimal places in the ſor and divi. 
dend are equal, all the quote will be whole numbers. But 
note, if in this, or either of the following caſes, there be 
a remainder after all the dividend figures are brought down, 
you may continue the quote to what number of decimal 
vou pleaſe, by annexing a cypher continually to the laf 
remainder, and Ting as before. 

Ex. 3. Let 227, 4202 be ed by. 5 326 and the quot 
15 427 whole numbers. | 

Ex. 4. Divide 172,812 by 1.212. 


- .  3«212)172,812(142-584158 quote. 


1212 
3161 
4848 3 
7 Here, after all the divi 
3132 dend figures are brought 
7424 down there is a remainde 
— of 708, to which anner 
7080 eypher and — as before 
6060 and you get one bgu 
—_— more, for a decimal, in t 
10200 quote: and by annexing 
9696 cypher to each ſucceedu| 
—— temainder, the quote 
5040 continued to fix decim 
4348 place s: chus by annex1 
* cyphers you may Contiul 
1940 the quotient at pleaſure. 
1212 
7080 
6060 
— 
20200 
9696 N 


WI 
viden 
viden; 
whole 


thick 
eth 


divi- 
„ But 
re be 
own, 


1mal: 
e lat 


quote 


e div 
rought 


1aindel 


une 
before 
bgv 
in th 
exing 
ceedin 
uote 
decim 
1nexin 
Ontial 
ure. 


34506725. 5000195 quote. N 


6168) 
Ex. 5. 412,992 = .864=478, 
Ex. 6, 0003264 — 0000136 224. 
Ex. 7. 69,9678 . 0567 234. 
CASE. I. 
If the number of decimal places in the dividend. exceed 


thoſe in the —ſor, cut off their difference for decimals : in 
the quote. 


EXAMPLE s. 


69.9678 — 56,7 1.234 
4996/8 = 5. 67 . 1234 
69,9678 567 2123.4 
0000 3264 = ,136=,00024. 
CASE m. 


When there are not ſo many decimal places in n the di- 
vidend as there are in the —ſor,. annex cyphers to the di- 
ridend to make them equal, then will the you! he ail 
whole numbers, as in Caſe IJ 


E K A M L E 8. 
1. Divide 6727.5 by. 345 · 
2 Divide 128.2 by 5128 
5.128)128.200j25 quote. 


3. 11404+8—3-450==3300 quote. 


+ 134755245 =55000 quote» | 
| 5 P F | Jo 


— 
: 
— Ine» - 
* £ c > - — —o— >> TS, 2 Ny —_— - 22 r — 
F 8 Rt ag == "> OE - 4 * 2 ==15, BEI 
— — 2 
" * SS : 4 . m ; 


3. $2 = I 
5. „L. 0125 o quote. 
6. 1425 . 625 2 22279 quote. 


All the variety that can happen in divifion of decimal; 
are contained in the following Examples, viz. 


1. 234)809.04 (3:46 

2. 2.34)809,64 (346 

3. 2434 80964. 00 (34600 

4+ +0234)8-0964 (346 4 

5+ <0234)-80964 (34,6 

6. 2.34)8.0964 (3,46 

7. 23,4).80964 (-0346. <2 


$. 234), 80964 | 
9. 234) 80964. oo (346000 


(00346. 


CONTRACTIONS 


T. When a decimal or mixt number is to be Zed by 
an integer with cyphers on the right, cut off the cyphers, 
and remove the ſeperating point in the dividend ſo many 
places farther to the left as there were Cyphers cut off 
from the right of the —ſor : then + as before: prefix- 


ing cyphers if need be. 


EX A NM LES. 


1. Divide 1728.12 by 1200. 
Thus 12) 7281201, 4401 quote. 


2 Divide 


566 
III. 
3 follow 


1. Fin 
nals or 


2. Ta 
$ you ju 
{ the le 
be firſt fi 


ih Ha 
wing fi 
er for a 
Pure fro 
e opera 


Note, 

[tFoſe ! 
the iner 
f, and 1 
| Multi 


6% * 
» Divide 12.2416 by 40000. ; : 
4).00122416(.00030004 quote. 
ls zd. 35-3845 ＋ 470000 = .,00007035 quote, 
II. To = by an unit with cyphers, as 10, 100, toe, 
xc. it is but removing ithe ſeperating point in the divi- 


dend ſo many places to the left, as there are cy phers an- 
ext to the unit. 


E X A M PLES 
287 3,67 L00228. 367 
2873,67 loOOO g. 287367 : 
566746=10000=+00056746 


III. In large diviſions the work may be contracted 
follows. 


1. Find, by the »d general Rule, what place of deci- 
nals or integers the firſt figure of the quote will poſſeſs 


2. Take as many of the left hand figures of the ſor, 
you judge neceſſary for your firſt ſor, and juſt ſo m iny 


the left hand figures of the dividend, as will yield you 
I by Pe art figure of the quote. 
jers, | © | | 12 
aan: 3. Having found he firſt figure of the quote; the fol- 
c La wing figures may be found thus; take each laſt remain- 
— = 


& tor a new dividend, and for a new —ſor prick off one 
ure from the right of each preceeding one; continue 
e operation till the 2 ſor is exhauſted, 


Note, In multiplying the quotient figure and diviſor, leave 
tboſe figures prickt off, only particular regard muſt be had 
the increaſe that would ariſe from the laſt figuce ſo prickt 


and ſor ſuch increaſe cairy as in the ſecond Cbutraction 
Multip cation. | | oF MES 
E X AM 


* 
Ll 
* D * 
%. » 

, * 
8 — * 

- " 

( 


E t L Bw 

BT | | | equi; 

8. Divide 630, 92878056 by 76,8437 523 Bar 
76,8437 5 23)630, 9287 80o§6 (8.210541 * 


* 252 614 75006 


X Explanation 
1617878 
1536875 Here 8 is vel 7. 
into 76 84375 ; they 4 
81003 2 15 multiplied in 
76843, 76,8437(carrying i; 3. 
— then 1 Is multiplit By 
This eon traction 4160 into 70,843; the mul 
s of excellent uſe 3842 tiplication of 75840 4. 
in large diviſionsz _ — o, 1s omitted; then TI 
eſpecially in aftro- 318 768 is multiplied bf ant 
nomical computa- 307 5 3 then, 76 by 4 
tions. — laſtly 7 by 1. 5. 
11 6 
7 0 
— 7. 
7 | No 
2. Divide 1236 9728679 by 21,234 ſo that the quot = * 
may contain three 1 Facit 58,254 __ Fr 
3. Divide 14169.20662395.1 by 384-67 2158 ſo thai * 
the quote may contain four decimals Anſw. 36, $345 . 
4. Divide 87, 76326 by 9, 36540 ſo as to have 1 Tt 
places of decimais true in the quote. Facit 9, 29765 
FVV e 4 | Not 
— ͥ—ę—ä — 1 Pp the de 
* 0 * . Tn all 
| § XL Redu cli an of Deci mals. figure 
8. O reduce a vulgar fraction, to its equivalent de * 
; cimal one. 1 
Add as many eypbers to the numera'or as you woa No 


have decimal places; then — that jum by the e repeat 
3 


— 


ö quot | 


0 that 
jo 8345 
ave lx 


97655 


nt de 


would 
mina 
101, 


a | 


tor, 120 the quote (VF nothing remains) will be a decimat 
equivalent to the given vulgar fraction. But when there 
is a remainder, you may by zddin ch more cyphers, proceed 
fo as to bring out the quote nearly equal, 


TX AWFLL TL 


I; 4=1-00-4=.25 decimal, for 4: 1: 1.0 «25 


2. wy e for 2: 1 $21.0 5 0 


3. J=3-<0=4=075, for 4: 3:: 1.00; l 
By an XIV. Section II. 


4. Reduce 3 to a decimal, 


Thus 2.900000 -> 7 = 285) 14 = nearly, nor 


wanting Tessss s part of an unit. 
5. 4 = +025 decimal. 


6. £2 = 359375 decimal. 

7. 31 = +09375 decimal. 

Note 1. If the diviſion ends at a 3 number of Plates 
(as in the Examples above, except the Ich.) the decimal is 


called a finite; but that which no where ends, is called an in · 
kite decimal : s in the following examples. | 


8. Reduce ane third to a dicimal. 
Thus 1. ooo &C'. -3= 43333 &c. 


Note 2. When a figure continually repeats (as .3 2343 ae.) 
the decimal is called a linglg circulate, or recurring decimal. 
Tn all cu culating numbers dajh the firſt and laſt rogurring 


figure. 
9. Change 12427 to decimal. Firſt 
286/17 :o00c000(:059440559440-&C. 
Then 124 12.059440 nearly. 


Note 3. When a certain number of figmes continually 


repcat iu the quote (as iu the N above) the . 


( 73) 


aulled a compound circulate; for by annexing another cyphy | | 

to the NNN 170, the number A the ſame as when th, Fo Rec 

diviſion firſt began: Conſequently the ſame figures viz. 5944 36: 
will repeat in the quote, ad infinitum. 5 


10. Reduce © to a decimal. Pacit . 857 142857142. b. Rec 
5 
11. 5 = 1. 8461538 &c, 5 
| 57 7. Rec 
12. 79 = 7, 77777 &c. 7 
13. 933g = 0084971334 Kc. - 
F c . 
— ec. reduce tl 
bs 74. ot ues | the inte: 


nex Ty 
Or th 


eral piv 
ach oth 
on the le 
der, for 
name; & 
ent of ea 
of the di 
de Ted 
nations, 


II. To re duce decimals or integers to equivalent de 
eimals of a greater denumination, | 


C ATE 1, 

If the decimals or integers propoſed be ſimple, divide 
continually by all the denominations ſrom the given one 
to that ſought : As in reductions of integers. 

FFF 
1. Reduce . 75 d. to the decimal of al. 
Thus, . 75 122.0625 8, 20g. 03 125 l. 


* 


2. Reduce 1 grain to the decimal of an oz. Troy. 


1. Re 

1.0000 — 24 — 0 116 dwts. 2-20 ==.002083 07 
3 . Reduce 11d. to the decimal of a 1; | F 
II. ooo - 12. 9168 &c. 20g, o4 5831. 8.8781 


4+ Reduce 3-216 pints of wine to the decimal of a bhd, Or thi 
Facit 3.216 pts, = 0,42 gal. =,00638 &c. hhd- 


yz Reduse 


t 174 ) 


= Cs Reduce 36 dates to the decimal of a day 
1440 36m. = ,6 br. =.o25 day. 


6. Reduce 55 yards to the decimal of a mile, 
55 yds. 2, 25 fur. = .03125 mile, 


7. Reduce. og perches to to the decimal of an acre; 
Facit. oooz . e LOA f 
VIV 
If the given part conſiſts of ſeveral denominations, 
reduce them to that of the loweſt for a numerator, and 
the integer tothe ſame name for a denominator, then 
nex cy phers and divide as before. | 


t de . . | 
Or thus, begin with the leaſt and place down the ſe- 
eral given denominations, for dividends, orderly undet 
ach other on the right hand of a perpendicular line, and 
on the left of it write againſt each dividend ſuch a num. 
der, for a=-ſor, as will reduce it to the next greater 
name; then begin with the upper one, annex the quoti- 
ent of each divifion, 'as decimal parts, on the right hand 
of the dividend next below it; and let this mixt number 
de Ted by its + ſor, Thus proced thro? all the denomi- 
nations, and the laſt quote will be the decimal ſought. 


EXAMPLES. 
1, Reduce 175. 64 d. to the decimal of a l. 
178. 91d. E84. n e if 
Firſt emm—_ — ab then 843,000000=—988 


| "0 bh il, — 960 q. 1 
8.878125 1. the required decimll . 


ivide 
1 ons 


2 bhd. Or thus, - ö 
4 | 3-00 ꝗ. 
hhd. 12 | 6.75 d. 
| 20 | 17-5625 8. es 
use INST 0.878125 l. the ſame ad above. 


2, Red RT 


Be 4. to the decline 
Ib, ry. : 5 N 


6 
| (3 


| 11,937 
| 255 &c. Ib. 


e decimal teqd. | 


1 


3. Reduce 3 qr. lb. 12 
. Avoird. to the 
of a ct. * 


12 


(Ain 
2 Bl | 85 | 
44113 | 


16.75 


41875 © 
5982142851 qr. 
899553571 ct. 


"| 


JF" 


Reduce 2 fr. 9 in. 2b. Co 
to the n bf a W N 


"3 & 

3 | 2.00 Ne c. 
129.6666666 &c. in. 
31. 985855 &c. feet, 

«9351 85185 &c. yds, 


Tong 


8 — * 93 4 * 
— 4 4 * | 3 
S . q A 2 1 2 yo 
| 


16.75 5 29. 4 


11 


5 {13 ) 
x 2. Rethuee 11 2. ape 


pl 8. Reduce. 5g. yds. 2 ih; 
9.5 in. WW ns dae of q 
me. . 
"MK: 
3 | 2.791666 &. ft. 
22959930555 &c. 
8 * 0. 7741648 fur. 


03405 145 2m. 


6. Reduce 48 m. 37 ſes 
conds 34 thirds to decimal 
1 degree being integer, 


4 


60 | 54,0 chirds. 

60 | 37.9 ſeconds, 
60 4835356666 m. | 
| 810527777 deg. 


* 


3 Let 16; ac. 3 ro. 16 pl: 


be all cxprefs'd in acres; 
Lo [ 1.6 
14-1 .34 1 


- 4 | 


hang: . norco \ 
116, 95 acres; 


b 


1 1b, 
102 
1 dw 
I gr 


———__— 


ApoTE 
I OZ, 


1 dr, 
1 (cr, 


gr. 


— 


Avolzr 


1 lb. 
I CZ, 
Il dr, 


1 7859 © 
Hence the following decimal T A B L. E is made 


|; 
fa —ͥ — — — 
| Monz v. 1 Avolaxdvrotst Wrienr. 
<q 1. the integer. | i ewt. the integer. 
| 18. = 05 3 20 Soth -- 
1d. = ,0041666 {| 11b, = „008928377 
r. 19. = ,ootog16 | 10Z, = ,00055803z | 
| | N 
: Tor WICORHT. Lon Measupe, , 
7 ſes btn 2 3 
nals; 1 lb. the integer. A yard the integer 
102. = 40833333 i ft. 3333335 
1 dwt, , 041666 I in. 0277777 
1 gr- = ,0001736 1 b. c. e 
"© | 3 
ArorurezkizsWziehr. Square and Solid Maas ung: 
| 102, the integers I in. = ,006945, the} 
oO. rd = ies decimal of a. 5 5 foot: 
6 ple; — 125 | 
res. 1 ſer. = ,0416666 1 in. = 0005787 the 
gr. =-,0020833 


1 mac. tit 


1 lb. the integer. 
ez. = ,0625. 
1dr. om" 


AVOIRDUPOISE WEIGHT, 


decimal & of 4 Cubic foot. 


mw 
W 82 


_ — 


Tine, 
1 day the integer. 
1 hr. = ,c416666 - 
,000094 4 


„000115 


— 


* EF 
5 Q. 


Hence 


| Hl. 75 


(97 ) 

III To reduce a decimal of a ſuperior atnomination 10 it 
walue in the inferior ones. | 

Multiply the given decimal by the number of part 
contained in the next inferior denomination, cutting of 
the decimals from the product; (as taught in Multipfica 
tion) then * the decimals ſo cut off by the next lover 
denomination, and you'll bave the parts of that denomi. 
nation; thus proceed to the loweſt name required, or til 
the decimals "_ off are all cyphers: then the num. 


ber on the left of the points will expreſs the value of the 
decimal. N A NP LBS 


1. What is the value of 3. What is the value of 


878 125 17 | mn; 
* "878125 l, 8995535 cwt.! 
20 1 
17.562500 8. 5.585 0 qr 
12 3 
a 6,7 50000 "$ | 10,7499920 lb. 
Ld | 11,99987 20 cl. 
,00000 q. 10 
. „ 64d. Anſw. 3 qr. 16 Ib. 120 
nearly. 


2. What is the value of 


9864583 Ib. Troy ? 4. What is the value« 


9364583 w. 935185 yd? 
"> 12 935785 yd. 
11,8374696 or. — 
3 * | 2055. 
16.749997 dts | 9,666660 in. 
29999680 0 b. c. 
14599840 Hp 
— — 6. What is the value 


17, 9998080 grs. , 03405 1452 mile ? An! 
Anſw. 11 Cz. 16 dwts 18 [5g yds. 2 ft. 9, 49 in. 


ers. nearly. 6, Whit 


6, V 
acres 3 


H 
P 
one nan 
terms at 


The 
with th: 
lt CXCC} 


My ch 
4 De 
fund, & 
bith rule 
ately, 


Note, 
propoſed 
mals z ef 


ih 


parts 

g of 

[104 
over 
omi. 
or till 
num. 
the 


lue of 
„t.? 


II'S, 


T WJ 


6. What is the value of 16,85 acres? Anſw. 16 
acres 3 roods, 16 perches. | 


7. What is the value of „5875 yard of cloth? 
Anſw, 2 qr. 3 nls. 


3, What is the value of ,071428 of a hhd. of vine 
Anſw. 4 gal. 1 qt. 1,9997 12 pt. | | 


9. What is the value of 3673 of a year? | 
Anſw. 134 days 1 hr. 32 m. 52 ſeconds, 48 thirds» 


10. What is the value of ,543 degree of a circle? 
Anſw, 32 min, 52 ſeconcs 48 atirds, 


0 
—— 


XII. The Rule of Three Dire#, in Vul- 
gar and Decimal Fractions, 


The RULE for Vu gar Fravions, 
AVING prepared the numbers by the rules in 
Reduction, ſo that the firſt and third terms be of 


me name, multiply continually together the 2d and 3d 
terms and the reciprocal of the iſt, for the anſwer, 


The Rule of Three in decimals, is ſo much the ſame 
with that in whole numbers, that nothing need be {aid of 
lt, except to illuſtrate it by a tew examples. | 


My chief reaſon for treating the Rule of Three in Vulgar 
«a Decimal Fractiont together, is, becauſe 1 biv? often 
foung, by experience, that a iea ner will gain a clearer idea of 
bath rules when wrought together, than woen treated ſepa- 
ately, | 


Note. For the fake of brevity, after the vulgar fractions 
propoſed in the queſtion, 1 have placed their equivalent deci- 
mals; eſpecially in thoſe that I have ſolved by decimals. | 


Qz - EXAM- 


19 
E X A M 7 L B 8. 
1. 235 = „6 of a yard of 0 coſt 11 25,3750 
11] 3 


what will 4 =,75 of a yard coſt? Anſw, 95. 4d. 
Stating, If yd. : FL. :: 4 yd: 
$X3X3 1 
Operation =—1, = 98. my 
3X8 X4 . | 
By Decimali. 


WH ,6yd. : 3375. : 375 yd. : 146875 1. = 98. 40d. 


Anſw. 


2. A father 8 left his fin a certain portion, of 
which he ſpent Zth = ,25 part, and & = ,g ot what re- 
mained, and. had then 600l. left: bow much was his 
Portion at firſt? 

Let 4 = 1, repreſent his portion at firſt; from which 
take 3. and there remains 4 = »75 part; 15 which it 


432,375 part, which ſill: remains ; they! 
17 à pat: : : 1 whole: boo x8-+3==1600 | Anſw. 


$5 Decimals. 
If F437 part: bool, 5 x whole : 
at i 


55 1 After paying away ene feerth, = = 525 and one fifth 
= „2 of my money, I found 66 guineas left in my bag 
wh at was in it ar fre? Anf. 120 e 


"ir 24.4 ke pait paid out: e let? = 2 

the quantity at firſt, from which take | Be er 345 and 

there remains Ag or , 55 part in '= 66pnineas': therefore 

fay, as 11: 66 :: 20: 130 guineas + the denominators bein 
z36zeeted\ becauſe common. * ? 
By Decimals. 

Ha 455-2 66 : 2a; 120 e the Anſwer * 

+ ut 


1600 his ports 


4. | 
third, 


it app! 
f 


For 
from i 


Then 
5. ff 
ſons, A 


take 41, 
than B 


Firit 
ard B 4 


Then as 


ind as 


6, It is 


ſurface 0 
bag lith ; 
Wil Ley 


Note x, 
N falling 


Went in tc 


2. "Pa 


ware of 1 


Then a 


7. If a 


il it fall 
3, If o. 


3 In 30, ö 
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4. Out of a caſk of wine, which had leaked away one 


th:rg, 21 gallons were drawn; and then being gauged, 


it appeared to be halt full: how much did 1 it hola? 
73þ Anſw. 126 gallons. 
For] + 4 = I Spart leaked out, and left in, which taken 


from I, leaves + part drawn out, == 21 gallons, 
Then as 1: 21 :: C: or, 1: 21 :: 6: 126 gallons Anſw, 
A ſum of money is to be ſhared between two per- 


ſons, A and B; fo that as often as A takes gl. B is to 
take 4l. Now it happened, that A received 1gl. more 


43%: WW than B: their reſpective ſhares are requiied. 
Firſt 4 + 9 =13 ; then it is evident A had 23 part 


on, of Hard B +> part, their difference being 77 part. = 15 1. 
at Tos 9 © . ® 
2s hin Then as 5: 15 J. :: 9, or as 1: 3:9: 271. A's ſhare, 


and as 5 : 15 l. :: 4, or as 1: 3 :: 4: 12 l. B's ſhare, 


6, It is found by experiment, that heavy bodies near Ws, | 


ſuface of the earth, n their fall deſcend 1674 (equal = 
bagliſh feet in the nrit tecond of time; how many feet 
Wil tney deicend in 4 ieconds ? 3: . 


Note 1. The Gabe deſcribed, and the diſtances run thro? 
falling weights, will always be as tue quares of their times : 


bent in falling. 


e 


y bag ill * To ſquare a number is to multiply it by itfelf, The | 


Jvace of 1 1S-1 3, and the kquare of 4 1816. 


* 


| 455 
Then as 1: 22 2 2; ,cot the Anfw. 


If 


I 


= H 
45 And F 
zerefort 9 If a body falls 20 feet in 2 3 of time, how far 
rs bein it fall in 19,5 ſeconds ? Anw. 5 1 Ret. 


3, If one blicklayer, A, can build a wall f in 40 gers, 
, „in 30; L. in 20, D, in 10, and E, f in 5 in how many 
s' abc 4 Q. 3 days 


Out 


(181) 


days ean they finiſh the ſame, if they: all worke together! I reafor 

„„ T0 Rn ow 
It is evident that { part of the work is to be done by Ml 2 to 1 

theſe fractions reduced to a common denominator (by the 

3d Rule in Prob. IX. of ReduQtion,) and added together 

make #3;, Then ſay, as 49 : 1: : 120: 232 days the 

Anſwer. That is, as the ſum of the numerators, is to TRAY 


unity ; ſois the common denominacor to the mean time, had i 


9. S*me boys A, B, C, D, E, F, G, H, and I, robbed 
ah orchard; A had for his ſhare 3, B 5, C, D fs. E, 
and F & part of the whole; G had 310, H 425, and 1140 
apples; how many apples had they in all? 7 


8 O L. U TI ON. 


b WW The above fractions being added together the ſum is M whole | 
4 1 244 (in the loweſt terms) part, taken by A, B, C, D, E, kd as 
. 3 * % r An 


8 55 the reſidue, taken by G, 
1. repreſent the whole taken by them all together; 1 
___ 28 4. 4 8 2 ſold 2 C 
dom which take 733, and there remains 7, part, =875 


i a | 85 as 25: 875 ap. :: 168 : 5880 apples the Anſwer, 


id F (all together ;) and E apples, 


„ and I, together; now let 1 


apples: therefore, by proportion, tay, lue ot t 


| 12. 
10% A pꝰrſon dying left his wife with child, and makin 
| hi wail, — 3 if ſhe went with a fon, zo bing a Is 
of his eſtate ſhould belong to him, and the remainder and car 
to his mother; and if ſhe went with a daughter, he ap- 
inted the mother two thirds and the daughter one third: 
— it ſo happened that ſhe was delivered both of a ſon and 1 
a daughter; by which ſhe loſt in equity. 200ul. more than 0 „5 L, 


il it had only been a gi]: what would have been her eder; I 
dowry had ſhe only had a'fon ? 7 when th 


| Here if the fon have 2, and his mother 3, the foo ha I de Rape 


reatoning C35 
5 _ *, „ 
þ rn : 3.34 * 
— 23 E 1 
5 þ x = I. g a r 
* I L bl 


. FY * 
, bit * 1 
* * . hos 1} 4 x 
bd * a. _—_ 6 


ole eflate, of which is 1750]. the mother's ſhare if ths 


| -: 02 


reafonings the mother will have twice as much as the 
daughter, therefore take three numbers to repreſent each 
perion» part, that are in proportion to one another, as 
2 to I, {ach are the numbers 4, 2, 1. Then 4+ 2 +1 =7:4 
and as 7: 4 :: 1: # the ſon's part, 

7:2 :: 1: 3 the mother's part, 

7: 1 :: 1: the daughter's part. 
according to the preſent conditions of the queſtion: but 
had ſhe been delivered of a girl only, the mother's pa't 


would hare been 7 which is now but = of the cliates 


thet = ken fre > 1 mY ir dig n 
c a taken rom, eaves . their difference. 


Then as, . * 2000 :; 1 :-5250l.- the 3 li; | 
21 | A 

had only had a ſon . | 3ST, 

11. A perſon was poſſeſſed of + ſhare of a ſilk mill, ana 

ſold Z of his intereſt therein for 3740 | what was the va» - ..- 

lue ot the who.e mill ? Anſw. 3280 1. 5 = 

12. If z of + of 4 of a ſhip be worth g of g of !? of the 


: 3. 
cargo, valued at 22000l.: what did boch the 


and cargo ſtand the owners in? 45 
| Anſw. 152231. Ss. 10d, 1-49. | i 
gs inks; 4 ; ; I n 


« | þ „ 
13. A younger brother received 2 200l. which was Ce 4 
twefths of his elder brother's fortune, and 35 times te = 
elder's money was as much as the father was worth : now: ' Mf 
when the two ſous had 1eceived their fortunes, the father 
gave the due of his money tj bis fix daughters, according ü 
to ther Minority as follows, namely, as often as A had 67 I. 
be gave B Fl. C 4. D zl. E zl, and F 141, how much 
vas eget da ughter's fortune? 


—— 5 
1 bet 7 


( 183 ) 


. A's 26651; B's 205ol. C's 1640l. D's 12300 
E's 820l and F's 6151. 

14. B. and C. together can build a boat in 18 29 
with the aſſiſtance of A, they can de it in 11 days: 
what time would A do it by himſelf? Anſw. 27 ae 


15. Sound is ſaid to move 1142 Engliſh feet in one 
fecond of time, how far will it move in 175 minute? 
Anſw. 102780 feet. 


— 
— 


S XIII. The Iroerſe Rule of Three in 
Vulgar Fradlions. 
. 


U L'TIPLY continua!ly together the iſt. and 
2d, terms and the reciprocal of the zd. for the 


anſwer. 
. 


1. If the penny white loaf weighs 9 oz, Troy, when 
20 2 14 


wheat is at 4—5$, 2—8. a buſhel; what ought it to 


wel h, when Lon is at 64 8. 2 4 s. a buſhel ? 
14 9 27 4X14X9. 4X14 2 
If —3. : — Oz. —8. : —— 26. O2. 
3 J 4 27 X1X3 3X3 9 
the Anſw. | 


It is found by experiment that a. pendulum muſt 
de 3972 inches long to n ſeconds; that is, to make 
60 vibrations i in a minute 5 how long then muſt a pencu- 
lum be, to make 120 vibrations in a minute? 

Note. The length of pendalums are as the ſquares of their 
vibrations reciprocally. And contrarywile, | 
Therefore 60 x 60=3600, and 120 * 120 14400: 
Then as 3600: 39-233 14400: 9,8 inches, the Anſw. 


A XIV. 


* 


miles 


et. = 


21 


1 
2. 8 
feet, by 


What v 
bo feet 


+ 
— 


& 1% ) 
sx. 7he Doble Rulæ of Three in 2 


8 gar Fractions. 
In | 
= Th 1 . 
One 


'AVING placed down and marked the terms, 
(according to the rule in page 71) take the conti: 
nual . of the multiplying terms, and the recipes 


bl 


— cals of the dividing terms for the anſwer. f | 
| | 
in E X AM PEL E 8. 
1. If the carriage of 5: "og S cut. 1504 = = | 
3: lb 
g 7 
So wiles coſts 2 = SL ==; "whe: will the carriage of Lo # 
It 1 | 
8 evt. — wt. for 605 === miles coldat the ſame 4 | bh 
| „ 37 4 
Tr : l. :: Ln 
to 3 "OM 1 
601 30% 44 
4 — Ns; 2, — 2 — It. % 
1 > | 
2 I - 
21 21X37 X 303 X4X3 1 
— 1. 8. 744. * 1 
of 2X5 X5 &601 x10 | n 
ke 2, Suppoſe the weight of a beam, whoſe ck? is +463 | 
15 feet, breadth 27 feet, thickneſs = feet, be 467 ſtones, R 
je1r what will the weight of another beam be whoſe length. is | 1 
bo + oh 5 feet, and thickne!s 3+ feet ? l 
| 241 | 
b Ag 1418 —- ſtones, 
5 10 288 
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3. If 365 lb. of bread be ſufficient for 3. ſoldiers 52 
days, how many days will 216lb. ſuffice 12 ſoldiers 7 


I e 
Anſw. A days. 5 | 
73 * | = : 
4 If I pay 16s. 4d. for the carriage of 54 cwi. 20 Fir 
miles, what mult be paid for the carriage of 174 ct. 71 
„ miles? Anſw. xl, 82d. : 1 


1 — th. * — 


2 — — — 


« {$ XV, Single Felliwſhip. 
INGLE FELLOWSHIP (or Partnerſhip) is 3+ 


that which determines how much gain or loſs is due Awa 
to every Partner concerned; by having the whole gain ard L 
or loſs, and their particular ſtocks, given. | 


— 


5 Fir 
. b A G ENE R AL. R 1 L. By 20S,W 
Say by the Rule of Three, as the whole flock : is to 3 


the whole gain or loſs:: ſo is every man's particular 
ftock : to his particular part of the gain or Toſs. | 85 


E X A MP L E 8. 
1. Two Partners A, and B, make a ſtock of 120 l.; 


A puts in 40l.; and B Sol.; they gain 5ol- by Trade. 
What is the gain of each? 700 


ftock gain 14 1.: 16 J. 138. 4d. A's f Wh 
| | aln. 7 


As 120 l.: gol. :: 8 of x. 3 
| 8ol.: 331. 68. 8d, =B's whole 

| —— —— | tiplier 
zol. os. O d. proof. and it 


The proof is made, by add ing together all their ſhare, WW 4. 
which mult be equal to the Whele gain or loſs, Or thus, of 240 
as the whole gain or loſs: is to the whole ſtock :; ſo is 162, 3 
each man's ſhare of the gain or loſs, : to his ſhare W H 929 
in the Stuck, | of eat 
LE Es Ne 0 We: 


{ 186 ) 


1 2. Three men A, B, C, freighted a ſhip with Wine; 
2 A bad 284 tuns; B 140, and C 64. By a florm at ſea 
they were obliged to caſt 100 tuns over board, What 
| loſs doth each ſuſtain ? | | 
„ n 284+140+64=483 the whole flock, = 
; | ſtock loſs | bend 9, Bit = I 
As 488 : 100 :: 140 U 28 85 (on. 
—_— GJ : : 133 Are LSD 
"04 100 proof. 
\ is 3. Fcur men bought a barrel of ale for 208. of which 


due A was to pay one third part, Bone fourth, Cc one hifi, 
ain ard D one ſixt h; what muſt each 0 E: 


Pirſt, one third, one : Garth, one ich, a one e Gxth of : 
208. when added together make juſt. 198. 82264. Then ſay; 


e As 228 d.: 20:: (80d 1: 78. od. o 4*%q, A's.” 
contracted od : 58. 3d. 0799: B's 
Or. $9.3: $44 SS S : 48- 2d. 2 4. C's C ſhare; 
40 d.] : 3s. 6d. 0 559. 8 


—— —— 


20s. proof. 
„ „ . 


Where many 8 are concerned; find the ſhate + 
of 1. integer, by dividing the whole gain or loſs by the 
whole . and the quotient will be a common mul. 

tiplier; by that multiply every man's part of the lock, 
and it will give his care of the gain or loſs. OP 


gains 


hare?, 12 Men trade together, and com poſe a fock 
af 2 400.1. A put in 961. 10s. = 96,51 B 108,28. C 

ſo is 162K D 19 6. 31. E 260.41 F 300 751. G 346.260, 

ſhare Wl H 929.25 1; 5 they gained 288 l. What i is the ſhate 

of each 

ee [EE : 2400 


2400) 288.00. 1 * ver, or 'the gain of, 4); 


( 


96.5 1.580 F A's ſhares 
108.25 12990 B's 
162. 3 19.476] | C's 
196. 3 CX. 12 0 23.556 — 4 D's 
260. 4 [ | 31.2438 2? F's 
300.75 1 36.999 | F's 
346.25 | 41.550 . | G's: 
929.25 5 11 1.51 H's 
1800l. proof, 


F. Right captains plundered the enemy of 180ool; the 
:Arſt had-10)men, the 2d 15, the zd 20, the 4th 28, the 
Fth 60, the th 75, the 7th 112, the 8th 129. What 

muſt each captain have in proportion to his number of 

foldiers? 8 N 

The number bf foldiers is 450; then 1800-45041 
common c er, or the ſhare of one man. Now each cap. 
tain's men & ed by 4 will give his ſbare of the money: 
ſo the 1ſt captain's fhare is 40l. the 2d 601. the 3d 80], 

the 4th 112]. the sch 240!; the 6:h go41.. the 7th 448), 


the 8th 52161, | 
6. Three men compoſed a ftbck thus, A put in 40l. 3 
and C together 170l. they gained 1261. of which B took 
421, for his ſhare. B and C's ſtock, and A ind C's gain 
are required? Anſw. A's gain is 24]; and C's bol. B' 
ſtock is 7ol. and C's 100l. | 


7: Two men entered into partherſhip thus, A put in 
3701. and took 4 ſevenths of the gain; what did B put 
in? Anſw. 1271. 108. | 


— 


8. A, B, C, and D, jeined theit flocks in trade and 
gained a certain ſum of money, of which A, B, and C 
took 600. B, C, and D go]. C, D, and A 80l. D, A and 
-B 7ol- what is each perſon's diſtinct gain? Anſw, A'® 


10l. B's 20l. C's zol. and D's 4ols 


— 


E 

1 

ner con- 
particul. 
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then by 
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products 


1. Eh 
A put in 
for 2 m 
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I; 


een for. go days. W. * each pay ? 
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S XVI. Double Fellowſhip, 
HE Double Rule of Fellowſhip is that which deter- 
mines how much gain or loſs is due to every parte 
ner concerned; by having the whole gain or loſs, and the 
particular ſtocks, and their time of continuance given. 
5 „ N Lk 
Mul:iply every man's ſtock. by the time it is employed: 


then by the Rule of Three, ſay, as the ſum of theſe pro- 


ducts: is to the whole gain or loſs :: ſo is each of theſe. 
products: to each man's gain or loſs. EG. 


1. Three merchants A, B, C, enter into partnerſhips 
A put in Gol. for 4 months; B, fol for 3 months; C 3ols 
for 2 months They gain zol. What is each man's 
tare of the gain ? f 


products 
Bo. 1 
50 3 C 3 liop=yB's. _ Red ins 
30 K2] ( 60 J e 


450 the ſum of the products. 
Lo 
. | 
As 450 : 30 :: 110 210 2 B's gain. 
Or 15 : 1 60: 4 = C's A 
tontracted by Ting — 
2. Four men A, B, C, D, hold a paſture in common, 


for which they pay 120l. A had 48 oxen 32 days; B 24 


oxen 48 days; C 32 oxen for 24 days; and D h d 20 


cen 


( 18g ) 
oxen ds produs 


by | F pi 
4 Ne * 5 17 3 the product of each man, MW © 
32 X 24 (=) 768 Coen * ed by the days they The 
20 X 30 boo \ Were feeding. chant | 
| W e | The 
4056 ſum of the products. follow: 
1 d. 4. 50. 
As 4556 120. r 45 8 10 8 mare AE: 
b . 89 , 
Or 169: e 1 7 $565 B's 
contracted by di- 768 : 22 14 5 1 338 *: 
Tung by 24. Hug e LL. 
. C 600: 17 '15 © 1 = D's 160 x 5 
e 100 X 4: 
120 © "28d proof 
When many partners. are concerned, divide the whok 
gain or loſs by the firſt term or ſum of the products, ani For A 
the quotient will be a common multiplier ; by which mul 540 
tip'ying the ſeveral Produèts, you'l have the ſeveraMſun of tl 
es. 
1 : 10560)64 
3. Six merchants trade after this manner. plier, 
A puts in col. for 6 months, and then ren in 60 
more for 4 months longer. hen f 
for 


B puts in gol. for 8 months. 
C puts in 16ol. for 5 months, and then takesout 60 
for 4 months more, 


D puts in 2ool. for 7 months, and then puts in 100 
more for 5 months. 


E puts in zool. for 10 mouths, and 100l. mor 
mouths. 


re fer 
5 


( 90) 


F puts in 40ol. for 3 months, and 20ol. for 4 months 
more, and then takes out 400l. for 5 months more. 


They gained 686, AI. what is the gain of each mer- 
chant ? 


The ſeveral produas of the ſtock and time will be as 
follow:. 


n'; 


ney 


rox6 300 7 2007 2 wy | 
bo x4 = 2 add 100 XK 5 = 500 ade 
are, | . 
540 for A. | 1900 for D. 
| * = 2" teak for B. 300 * 10 = 3090 | 
I00X2 = 200 ans 
E add 3200 rk. 
a 
400 ** = 1200 
7200 for C; $00 NK =: 5 Pat 
| 200X5 = lovo 
whole | | 3000 for F 0 
E 05 hh: $6-- 


1 mul 540+720+1200 Mets anon taunt voor a the 
everaMſum of the products. ; 


10550)686, 400% 065 che ſhare of il. being a common mul · 


iplier. 


in 60 products 3 
here fore 540 n A's ſhare of 
720 468 B's the gain. 
ut 60 1200 \ x ,065= 7380; |} C's 
| 1900 WS. = D's 
n 100 3200 | 85 8 | : E's 
3900 195,0 LF's 
8 4 686,41. proof. 


R 2 | 4+ Two 
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| "I the pr 
4. Two merchants traded together: A put into fil N 
400l. for 12 months, B put into ſtock a certain ſum wid +159 
continued in trade 8 months, and they gained 3ool, 
which B had 160l. what was B's ſtock ? 1 
Firſt, 400 N 124800 the product of A's flock a 4, 501 
time, zool, —160] ol. =A*s gain: Then 
As 140: 4800 :: 160: 548*,714=B's ſtock and tine og 
then 8)5485,714(685,714251 =B's ſtock, Or 256 


F. Three perſons A, B, and C, entered into partner 

ſhip, their common ſtock being 3822). A's money waz i 

3 months. B's 5 months, and C's 7 months; they gaine 
2341. which was ſo divided, as the half of A's gain u. The 
equal to one third of B's gain, and equal to 3 of C's pain fr that 
what did each gain and put in? by G 5 
f | =2134 
Suppoſe A's gain was 41 then B muſt have 61. andC9 
according to the conditions of the queſtion 3 then 446 — 


488218, and by the Rule of Three, ſay, infallible 
| | and for t 
As 18: 234) 4: 52 A's gain, N 
Or 1:13 ::+6: 78 B's gain. 1 
8: 194 C's gain. pardon i: 

1 5 Xs p 
Having the whole ſtock and each man's gain (or lol It 
and time given, each man's ſtock may be obtained by 3 
following gencral rule. | | aud tim. 

| ER VI Bo 

| EN 3 anbei a lock an 

Multiply e:ch man's gain (or loſs) by all the * 


time, except his own, then ſay, as the ſum of theſe pr 
ducts: is to the whole ſock :: ſo is each of theſe par 


cular products: to each man's particular ſtock, * 
5 the 


— B83 


va 
duct of 
Yxc 

* I have never as yet met with a true rule, in any Authd A : =C 
for finding each man's ftock, by having the whole ock ea 
man's gain (or loſs) and time given: notwithſtanding it 5 


| ftoch 
which 
)0l. ki 


ck and 


d time 


artner 
Was It 
gainet 
ain we 
s gain 


nd C3 


n 47 
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the preſent queſtion: 52X5 x7=1820; likewiſe 78 x3 
x7=1638 ; and 104X3X5=1560; then 1820-þ 1638 
71568018, the ſum of the products. Now ſay, 


progucts. l „ . 


25 $72 | 
As 5018: 3822 :: 1820: 1386 4 + Frog A's ftock; 


contracted, 4 1638: 2247 11 11 2500 B's flock, 


Or 2509: 19113: 16660: 1188 3 8 , ock. 


IN 


3822 1. proof. 


The above queſtion is the ſame with the 6th in HIL 1's 
Arithmetic, page 284, but there calculated by a falſe rule, 
by which he finds A's ftock==4681. B's=1170l, and C's 
==2134l, | | 

1 | 6. A 
infallible a method of proving the double rule of Fellowſhip : 
and for that reaſon, I have here inſerted my method of inveſ + 
izating the rule, which will be eaſily underitood by any one 
wo hath a mall ſinattering of Algebra: and altho' this ſtep 
s a little out of the way, yet 1 hope the candid reader will 
pardon it. „„ 

Put a = Frl. 6 = 78l. c=104l. ;. n==5 may 
months, s=38221. ſtock, and let x be put for A's ſtock: 
bow, aslin queſtion 4th, rx== the piooutt of A's ſtock 
aud time; * e 


then as a: rx: 6: —, the product of B's 


1 
lock and time, which ed by B's time viz. 2, gives 
brx | | 9 | 
— = B*s flock : Again as a: X:: c: — the pro- 
va | » a s 
duct, of C's ſtock and time, which ed by u, gives 
xc SS "7 7 

>, = C*: ſtock ; then x + — + — 5; Which equa- 
2 VV 5 
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6. A, B, and C, company: A puts into flock 1386, 
48. 44139 d. for 3 months; B puts in 12471 115 11235554 
for 5 months; C puts in 11881, 3s. 84735 d. for 7 months; 


and they gained 234]. Required each perſon's ſhar B 


thereof? Anſw, A'> ſhare is 521. B's 781, and C's 104 
7. A, B, and C. company: A put in his ſhare of the 


ſtock for 5 months, and took one fifth of the gain; B, put 


in his for 8 months; C, advanced 4ool. for 7 months, 


and required on the balance two thirds of the gain: what 9 eh 
is the ſtock of A, and B? Anſw. A's 168l. and B's 70l, 96 5 
8. Four merchapts trade after this manner. A puts i 0 m. 
100l. for 8 months. B puts in 80ol. for 5 months, and Br, 
then puts in 401. more for 3 months longer. C puts in ; 
1761. for 4 months, and then takes out 501. for 4 month; 5 
more. D puts in 23ol. for 6 months, and then take none 
out the whole. They gained 2121, 108. what is the gan ge 
of each merchant? wang, 
| Fo 8. d. | Tic 5 
Anſw. A's ſhare is 40 19 8 Shin 
B's 33 18 82 5 
C's 61 17 8 equal 
D's 70 13 112, | 
”-— <0 
- Jaun . 1 
tion reduced give? x = ——— —, Which gives t ; 
3 - e e e, 3671b. 
following analogy, Firſt a: 
As am rm cru: :: anm: to A's ſtock: and in mow t 
like manner, if x be put to repreſent B and C's ſtockif] © 5** F 
ſeverally, by proceeding as above, we ſhall hav 4s 58, 
SOYM : | rin 
#= - = B's ſtock, and x = 3. 
anm t brm ern adanm I rm 22 cwt. 
— C's ſtock. That is, Fil 
1 | rm: to B's ſtock Sroats: 
Ar, ann lin fn 5 3:9 f 210 Cos flock, 3 


Which is the ſame as the rule above given, in words I 6. 8d. 


feugih, 
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Tad | 
57⁴ 
nths JARTERING i: the exchanging of commodities, 
_ ſo as neitner party is ſuppoſed to ſuſtain any loſs. 

41: 
f the 11 
„ put | | 
Nths 1. Find the value of that commod ty whoſe quantity 
What is given, then find what quantity of the other commodity, 
$70. at its propoſed rate, will amouat to the fame money, and 
us u fo much of the latter commodity, mult be given tor the 
„ end former. | 
uts in 
1ONth; 2. When one commodity is advanced above the ready 
Fr. money price, find the advanced price of the other in the 
e g 


ſame proportion, thus: by the Rul: of Three, ſay, as 
the ready money price of the one : 1s to its advanced 
price :: ſo is that of the other: to its advanced price. 


3. When the commodities to be exchanged are of un- 
equal value, the defect is ſupplied by money, or ſome 
commodity equivalent in value. 


EXAMPLE *% 
1. How much coffee at 5s. per Ib. muſt be given for 


3671b. of tea at 8s. per Ib? Anſwy 587 lb. 


Firſt as 11b. : 8s. : ; 3671b. : 2936 8. the value of the tea. 
Now there is no more to do but to find how much coffee 
at 58. per lb. may be bought for 2936s. Thus 


As 58, ; 11b :: 2936s. : 587{1b, the Anſw. 


2. How much ſugar at 8d. per lb. may be bought for 
12 cwt. of tobacco at 44 per cwt? Anſw. 1440lb, 


Firt 124 = 48 |. the value of the tobacco, = 288g 
groats* then if 2: Ilb.:: 2880: 14401b. the Anſw. 


3. A and B barter thus: A hath 100 yards of cloth at | 
66. 8d. per yard ready money, but in barter be will 
| & 


F 
N 


4 1 


3. per yard. B hath hops at il. 148. per cwt. ready mo- 


ney: it is required to find how many cwt. of hops B maſt 
give A for his cloth, to make his gain in the barter equal 
tO . 2 : | . 
F:rit 65. 8:/==20 groats, and 345. =102 groats, 


Then as 20. : 8. :: 102: 40, 8 s. the advanced price of 
one cwt. of B's hops, Now proceed as in the two exam. 
ples above, | 


Thus 100 x 8=800 s: the advanceed value of the cloth, 


Then as 40,8s, : 1 cwt :: $005. : 19 cwt. 3—qr, the 
Anſw, required. ES 51 


4. Two merchants A and B barter with each other 
thus, A has 460 yards of broad cloth, worth 9 s. 2d. per 
yard, but in barter he will have 113. per yard. B has 
tobacco worth 28. per lb. which he charges at 28. 6d- 
How much tobacco mult A receive for his cloth ; and what 
does he gain or loſe by the bargain ? | 

In this queſtion, firſt find what the cloth comes to at the 
advanced price; then how much tobacco at its advenced 
price, may be bought for that money, and laſtly the true 
value of both, | 
2 yd. : 118. : 460 y.: 50508. the advanced value of the 
cloth: then as 218. : ilb.:: 50608. 2024lb. of to bacco 
received. Next find the trae value of both at their prime 
colt. Thus, 

Ty-: 955. :: 460 y.: 42162 s. the value of the cloth, 
and IIb. : 2s. :: 20241b: 4048s, the value of the tobacco, 


Difference = 168; s. which A loft by the bar- 
aſs - | 
5. A and B barter: A has 140 J. 11 oz, of plate, at 6. 


44. per oz. which in truck he rates at 7s. 24 an ounce 
and allows a diſcount on his part, to have one /eventh of 


that in ready money. B has tea worth 9s. 6d. the pound, 
which he rates at Ius, zd. when they ftruck be ba · 
N ̃ | lance 


A's g 
liyere 


The 6 
But £ 


Ther, 
* 
4x cw 


7-4 


livered 


4d. pe 


8. 
at 11. 


mo- 
ud | 
19al 


e of 
am- 


oth. 


the 


ther 
per 
has 
6d · 
what 


the 
nced 
true 


the 
ENU 
-1me 


cco. 


bar* 


it 65, 
unce 
th of 
und, 
ba- 
ce 


per lb. amounts to 40 l. 68. 65d. the diſcount. 


696 ) 


lance, A received but 7 c. 2 qr. 18 Ib. of tea: what diſ- 
count did A allow B; which of them had the advantage, 
and how much, in an article of trade thus circumſtanced ? 


Firſt 140 1b. 11 02. 691 oz. 75, 2d. 86 d. 


then 1 oz. : 86d, : 1691 oz, : 145426 d. = 605 |. 188. 
10d the value of the plate at the advanced price; one 
ſeczenth of which is 86 1. 115. 35 d the ready money to be 
paid, which taken from 605 J. 18 s. Io d. leaves 51g le 
7 5. 65d. 1246509 d to be laid out in tea at 118. 2d, 
=134d. per Ib. 


Then as 134 d.: 1 Ib. :: 1246509 d.: 8 c. x r. 62 Ib. 
from which take the quantity received, viz, 7 c. 2 qr, 
18 lb and there remains 2 qr. 6=>lb. which at 118. 2d. 


| | „ 
B's gain at 20d. per 1b. upon the tea he]. Ms 
delivered, viz. 7 c. 2 qr. 18ib., amount to FT * 


2 


A's gain at 10 d. per oz. upon his plate de 70 2 
livered, viz. 140 Ib. 11 oz, amounts to { HUE 


> 


- 


The difference of their gain in barter is x © 10 
But A allows B diſcount to the amount of 40 6 67 


8 


Therefore B has the advantage by 41 7 43 


6, How much tea at 9s. per Ib. can TI have in barter for 
45 cwt. of chocolate, at 4s. per lb? Anſw. 2 cwt. 


7. How many knives at 58. 2d. per doz. muſt be de- 
livered in barter for 3 ct. 2 qr, 16 Ib. of ſteel, at 37 s. 
4d. per cwt. | 55 ö 
Anſw. 26— dcz, 
| 31 


8. A and B barter thus: A has 5 3+ quarters of corn, 
at 1], 10 8. per quarter; for which B would give 137 cwte. 
= ng 


— 


46 


ſugar at 41. 128. per cwt and the balance in raifins, at 
62 d. per lb. how many pounds of raſins mult be given! 


Anſw. 737 lb. 
Yew 


9. A and B barter: A gives to B go doz. of penknive 
at 7s. 8d. per doz. for which B gives to A 1051, in mo- 
ney and 5oolb. of tobacco; what was it valued at per Ib! 

Anſw 11 d. 2,08 qr. | 


— 
__——— 
— 


10. A and B barter: A hath 20 cwt. of cheeſe at 21,55, 
per cwt. B hath 8 doz. of handkerchiefs at 3731. per 
doz. I defire to know who muſt receive the difference, 
and how much? Anſw. B muſt receive of A 81. 25, 


— 22 — _— 
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11. A and B barter: B hath cheeſe at 30 83. per cwt. 
which is vendable but for 26s. he would have on third 
ready money, and gain 10 per cent A hath handkerchiefs 
* at4 8. per piece ready money: how muſt the handker- 
- Chiefs be valued per piece, to equal the barter ? 


Anſw. 57+ 5. | 


12. A has tea at 6s, per lb. which he barters with! 
at7s. 6d. per Ib. and is willing to loſe 101. per cent. to 
| have one third ready money: what is the juſt price of 2 
yard of velvet delivered at 22 8. to equal the barter ? 


Anſw. 18,78, | 


— 

— 
— 
—— 


T3. If 56 yards of cloth be given for 65 cwt. of raiſins 
at 2,41. per cwt. what is the cloth valued at per yard! 


Anſw. 58. 6d. 35. 


el 


+ XVI LOSS and G AIN, 


DV this rule we are taught how to raiſe or ſettle the 
price of any commodity, ſo a+ to gain or loſe ſo 
much per cent. or by the whole, and is of excellent uſe 
to traders. A great variety of queſtions may be Aarted 

as | In. 
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for 11s 
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tin this rule, which may be eaſily ſolved, if you conſider 
na? Wl that the gains and Jofles are always in proportion as the 


given quantities, and the contrary. Therefore this rule is 
only direct proportion. 


10 EX AMP LES: 


b . Bought 5 ewt. 3 qr. 211b. of ſugar, at 21. 16s. per 
ewt. and fold it again for 8d, per pcund: how much was 
gained or loſt by the whole, and how much per cent? 


„58, Firſt 5 cwt. 3 qr. 21 Ib. 665 Ib. and 21. 168. . 8 J. 
per Wl then 112 Ib.: 2,8 I.:: 665 IU. : 16,625 l. 161. 128. 6d. 
nce, Z 3990 d. the prime coſt: 


Again, 1 lb.: 8 d. :: 665 lb.: 5 320 d. = 221. 35. 4 d. 
wt ſold tor: therefore the gain upon the whole is 5 l. 105, 
hir! N iod. Next to find the gain per cent. ſay, 


As 3990d- : 5 320d. :: 100l.: 1331. 6s. 8 d. therefore 
the gain per 1001, is 33l. 68. 8d. | 


gained per cent. by this latter lale? Anſw. 201. 


For 151. 100 115 l. what 100l. is advanced to by 
the firſt ale; then as 11, 5 8. : 115 .:: 125. : 120 l. the 
amount of 100 l. by the latter ſale; then 1201. minus 
raiſins MW 100 1, = 201. the Anſwer. - 5 


yard? N. B. This queſtion is the ſame with the eighth queſtion itt 
l/s and gain in HILI's Arithmetic page 289, but there 
calculated by a falſe method; for the anſwer ibere brought 


—— 5,052, which is 4,348, too little; and iu lie manner 


ſeveral Authors have run into the /ame error in qneftions of 
N. bert, by mating the gain or fe of 1001 the fac term 


2. A Mancheſter chapman going to a fair, ſold fulgihns _ 
for 11s. 6d. the end, wherein was gained 151. per cent. _..'” VU 
and ſeeing no other chapman had ſo good, raiſed them at, 
the latter end of the fair to 12s+ I demand what he ” © 


in the ating, ini ad of its amount (in caſe of gain) or d. 


tle the n (in caſe of lo/s | 


ent ue , 3. A grocer bought coffee at 7 5. per Ib. which, being 


farted damaged, he 1s Willing to ſell out ſo as to loſe 8 Is per 
in. 1 9 ng 5 cent. 


( 199 ) 


cent, at what rate per pound muſt it be ſold 2 Anſw. © 
G8. 5d. 1,12 q. | All, 
For 100-8 =92 the depreſſion of 1001. then ſay, LE 
As xool. :92l. : 78, : 6,445 the Anſw. 5 
| ote, 
4+ If 5 cwt. of chocolate coſt 2521, at what rate per . nine 
Ib. muſt it be ſold, that the gain upon the whole may be d con 
18 J. 13 s. 4d Anſw.atgs. 8d. per Ih. e 
$7 d. what is the gain per cent? Anſw. 2 5 l. ee. 
6. If needles be bought for 28. 6 d. a groſs, how many 
may be fold for 1d. to gain 201, per cent? Anſw. 4. W Muſt 


ies” | df the 
7. A had 15 pipes of wine which he parted with to B, 80 
at 41- 68. 8 d. per cent. profit, who fold them to C, for Nor com 
38 J. 118. 6 d. advantage; C made them over to D for 

500 |- 15s, 8 d. and cleared thereby, 64 l. per cent. | 
what did this wine coſt A per gallon? Anſw. 48. 44 d. *. It 


8. If when I ſell cloth at 83 8. per yard, I loſe 5 pe iſ" 30 
cent. what do I gain or loſe per cent. when I ſell it for 9 Net buſh 


per yard? Anſw. 118. 95, d. gain. 5 buſh 
9. Paid 691. for 1 ton of ſteel, which is retailed at 6d, 1 
per Ib. what is the A or loſs by the ſale of 14 tons? 30 
Anw. 182 l. loſs, 5 70 

10. Having ſold 12 lb. of tea for 51. 14 8. and thereby ate, or 1 
gained 8 |. per cent, what was the prime coſt of a lb. % 7! 
Anſw. 85,94. 22 q, PAINS 

| | tal value 

: 9 | Thi 

LIGATION teaches how to mix ſeveral ſori tbe gal lo 
of ſimples or ingredients together, ſo that the com lons of © 

_ poſition may be of a middle quality. Alligation is com bd, how! 


monly diſtingiſhed into two principal caſes, called a4iga 
tion medial and alligation alternate; 


Cast 


( 200 ) 


e 


Alligation Medial teaches how to find the mean rate of 
z mixture or compound, when the particular quantities 
:re mixt, and their ſeveral rates are given. | 


Note, That by the rates are meant the numhers which de- 
per t:-mine, or define the proportion of the qualities of the ſimples 
be Nd compound; ſuch as the given prices of their integers, or 

numbers expreſſing their degrees of fineneſs, or any other nums 
bers proportional to them. And if auy one of the ſimples be 

ſot {Wet little or no value with reſpect to the :eſt, its rate is ſuppoſed | 
| to be o; as water mixt with wine, or alloy with gold or ſilver. 


AV 4h 
. 4 MW Multiply each quantity by its rate; then divide the ſum 
of the products, by the ſum of the quantities, (or the whole 


o B, Ncompoſition) and the quote will be the rate of the mixture 
, for Nor compound) required. 


X A Nr 


44d. ſl +. If 20 buſhels of wheat at 58. 6d. per buſhel, be mix d 
© ber with zo buſhels of rye at 3s. 6d. a buſhel, At what price 
x. 18 buſhel muſt the mixture be ſold? 
buſh. d. d. 5 
yore 20 X 66 = 1320 the value of the wheat, 
[obo 30 X 42 = 1260 the value of the rye, 
10 50) 2580(5 1, 5d. 4s. 3d. 2,4 qr. the meen 


ate, or value per buſhel of the miſlegin, 


7 he precf is made, by finding the value of the whole 
mixture at the mean price; which muſt be equal to the tos 
ta! value of the ſeveral ingredients. wg f 


Thus, 51,6 d. Xx 50 = 25880d. as above: 


2. A vintner would mix 40 gallons of malaga, at 8 2 
the gallon; with 25 gallons of ſherry at 58. 6d. 16 gal- 
he com bons of canary at 78. and 142 gallons of white wine at 48. 
bd, how muſt che mixtare be ſold? 7 
Anſw, 6s. 7d. z— > 


| W 8 
einn 8 3.4 
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3. A maltſter mixed 24 quarters of high dried malt, 
at 25s. a quarter, with:30 quarters of brown malt, at 288. 
and 46 quarters of pale malt at zos. What is the value 
of 1 quarter of this mixture? Anſw. 28,25. 


4. A mixture being made of 20 gallons of ale at 10d, 
a gallon, 18 at 8d. 14 at 62d. 10 at 5d. and 7+ at 4d. 
what will it be worth per gallon? Anſw. 7d. 133; q, 


5. Having melted together 10 oz. of gold of 22 car- 
racts fipe, 30+ oz. of 20 carratts fine, and 16 Oz. of 18 
carraQts fine: I demand the fineneſs of the compoſi - 
tion? Anſw. 1952; cartatts fine. 


6. Suppoſe I mix Alb. of ſilver of 10 oz. fine, with 
lb. 8 oz of 8 oz. fine, and 21b, 6 oz of alloy: of what 
fineneſs is that compoſition ? Anſw 775 Oz. fine. 


Cass II. ALLIGATION ALTERNATE, 


 Mlligetion alternate ſhews how to find the particular 
quantities concerned in any mixture, when the particular 
rates of each ſort, and alſo the mean rate, are given. 4. 
ligation alternate is the reverſe of alligation medial, and 
may be proved by it. | 


PREPARATION. 


Set down the ſeveral rates in order a= 17 
from the greateſt to the leaſl, as the #' 7 
letters a, , c, 4; and the mean rate ed” l | 7 
(n) to the Jeſt in its due order. „„ 
Connedò or link every tw rates together by an arched 

line or brace, ſo as one rate may be greater and another 
leſs than the mean, till all be coupled. 


W here note, that one rate may be coupled with ſeveral 
others one. by one, as oft as you pleaſe, f 

Take the . between each rate and the mean 
T«te, and plate it dewn &/ernatey, that is, againſt all its 
. yoke« 


W! 
- 
T3 
3 


Then 


Not! 
becauſi 
proce 
wers; 
admit 4 
the qu 
conditi 
to each 


8. 


1 


yoke fellows, Do thus with all the rates; and the dif- 
tereaces will ſtand as 5, g, , s. When ſeretal differences 
+ 8 to ſtand againſt one rate, add them all together, 
Then, | | = 


A VU SL 


When no quantity is given of any of theſe ſorts, the 
numbers (or differences) ſtauding agalnſt the ſeveral rates, 
are the quantities required. . 


NX AMF LES. 


1. A vintner would mix canary at 28. 9d a quart, 
with ſh.rry. at 18. 6d, per quart, to ſell che whole at 23 
34. per quart. How much of each mult he take ? 


d. 


33) 9 quarts of canar 
"M287 1 r the Anſwer. 


f 
18) 6 ſherry 


Which may be proved by alligation medial : Thus, 
9 qrts. canary at 33d, amounts to 297d. 
* ſherry at 18d. amounts to 108d, 


r 


15 total quantity. Total amount. 405 d. 
Then 405 15 =27d. the mean rate. 


Note. The queſtions of this caſe are called indeterminate, 
becauſe each admit of various anſwets : from an Algebraic 
proceſs it appears that they will have infinite varieties of an- 
wers; nay, if the expreſſion may be allowed, that they will 
admit of infinite varieties of infinite varieties of aniwers : In 
the queſtion above, altho' 9 and 6 do truly anſwer the 
conditions, yet any two numbers that bear the ſame preportion 
to each other, as 9 to 6,will as truly anſwer it. Thus, 


92 625 5 : : &c+ ad infivitum, 
15 * 10 


8 2 Here 


W r K . tt * 1 
7 eee * * by 


( 203 ) 
Here 3 and 2, or 12 and 8, or 15 and 10, are number; 


that will as truly anſwer the concitions of the queſtion 
(as thoſe found by the rule) 9 and 6. 7 


2. How much ſherry at 2s 3d. canary at 28. gd. and 
White port at 18. zd. per quart, muſt a vintner mix toge- 
ther to be ſold for 18d. per quart ? 


33 | 4 
(14/ | gag 


Here the difference between 18 and 14. is 4, which I ſet 

againſt 33, and alſo againſt 27. The difference between 

18 and 27 is 9, which I place againſt 14. 

The difference between 18 and 33 1515, which I alſo 

; ſet apainſt 14. Then ꝗ added to 15 is 24. So the ciffe. 
g rences, to work by, will be 4, 4, 24. 


4 qrts. canary } 


” ſherry + Anſwer, 
24 W. port 


3. How much malaga, at 2s. 11d. per quart, canary at 
25. 6d. ſherry at 1s. 8d. and white port, at ts. 2d. will 
compoſe a mixture to be ſold for 28. 8d. per quart ? 


d. | ; 
( 2. 12.18 32 ꝗrts malaga 
30 8 AS cs Canary | ae 
32d. 2% ; „  -hery Anſwer, 
A 14 3 * 3 vi. port 
4 4. How much malaga, at 28. 11d. per quart, canary 


at 28. 6d, ſherry at 15. 1 d. and white port at 1s. 2d muſt 
be mixed, to be ſold at the mean rate of 20d. per quart ? 
Anſw. malaga, canary, ſherry, 6 qrts. each, and 28 
Irts. of w. port. | | 


5. Suppoſe it be required to make a mixture of fix 

1 ſorts of wine, viz. malaga at 28. 11d canary at 25. 6d: 
4 gallicia at 2s, ſherry at 15. 8d. rheniſh at 18. 6d. and 
L white port at 18. 2d. per quart, how much of each mul 
be uſed, that the compoſition may be fold for 18. 116 


per quart ? 


An ſw. 
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Anſw. malaga 9. canary 5, gallicia 3, ſherry 1; rhenifht: 


7, white port 12 quarts. And by various coupling of the. 


quantities, various anſwers may be obtained ;. or by. the- 
rule of proportion. e 


„ K J 1, . 
ALLIGATION PARTIAL. 

In alligation partial, where one of the quantities (to be 
mixed) is given; ſay, by the Rule of Three, | 
As the difference ſtanding. againſt the price of the given 

quantity: | 
Is to the given quantity:: 

So are the ſeveral other differences: 
To the reipective quantities required. 


i 1 N 


1. A farmer would mix 15 buſhels of whear-at'5s. with: 


rye at 3s. barley at 28. 9d · and oats at 1%, 10d. to be fold: 


at 25. 10d, per buſhcl-. How much rye, barley, and boats 
muſt he take ? _ 0 OY 


m. 


=: 
wheat 60 \ 12.7: 
34 | 


rye 36) 1 | The differences found by 
: barley 33 2 the firſt rule. 
» Oats 22 20 


Note. Theſe differences are not the very quantities that: 
the limits of the queſtion require, but correſponding propor- 
tionals to them; from which the quantities themſelves may be 
found (according to the above rule) as follows. n 


to be mixed 


As 12: 15 : (1: 14 buſhels of rye } to 
Contr 4: 44, 05 2-8 - barley >-withi5buth=s 
26: 322 oats 


els of wheatz 
This may be proved by alligation medial. | 


2. A tobacconiſt would mix three ſorts of tobacco; ag 


zod. at 14d. and at 10d. per Ib. with lb. at 24d. per lb.. 
8 


4 | How. 
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How much of each ſort muſt he take, ſo as the whole 3 
Pofition may be ſold for 18d. per Ib? 


Iſt. 2 24 5 ; 


24 8 lb. 24 [4b 
m. 200 4 | „„ 20 JJ8 
13 ) 145 2 Or thus 18 0 5 
= 6 - 10 #2 


Now the differences gained by the firſt method, viz, zlb, 
at 20d, 21b, at 14d. and 6lb. at 1od. per Ib, are ſuch as 
will ſufficiently anſwer the propoſition, becauſe 8b. fourd 
by alligation, is the ſame as the quantity given in the queſ- 
tion; but the differences gain'd by the ſecond method will 
require the rule of proportion to bring out the une 
quantities. F 


As 4: 8 :: (8: 16lb. 20 \ 320 
1 at 4 14 Famount to 4 168 


2 3 4 IO | | 4.0 
And the given quantity ($i) at 24d. 192 


7 


The total quantity 40)7 200184 
mean rate. 


3. How much ſilver bullion of 10 dwts, and a her 
ſort of 22 dwts. fine, muſt be melted down with 201b. that 
is 6 dwts. fine, ſo that the whole mixture may beai g dwts 
five? Aniw. Flb of each. 


4. How much gold of 22, and 24 carraRts fine, al ſo how 
wuch alloy, muſt be mixed with 20 ounces of 20 carracis 
fine, that the whole maſs may be 18 carracts fine? 
Antw. 20 Cz. of 22 carracts fine, alſo 20 Oz. of 24 carraCs 
fine, and 134 cz. of alloy. 


ALLIGATION TOTAL 


In allis ation total, where the total ſum of the quantities 
(to be mixc) is given; add up all the differences together 
then ſay by the Rule of Three, | _ 


that 2c 
each f. 


Her 
given! 
and C | 
given 1 


20 


* 


© sf 5 


As the ſum of the differences: 
Is to the total quantity given:: 
So is «very particular dne renes: 
To 1.5 reſpecttne quantity. 


EFXAMP LEES 
7. A poldſmith would mix gold of 24 carraQs, with 


ſome of 23 carracts, lome of 22 carracts, ans fo:.e other 
of 21 catiacts fue, and with a due quantity of alloy; fo 
that 200 Oz. might bear 20 carracts fine: how much of 
each ſert muſt he take? 


Here the mean rate muft be ſubtracted from the ſeveral 
given rates, and che ſeveral diieceuces placed againit o: 


and c from the mwuan tate, to be placed againſt the feveral 


given rates; As below. 


i 30 20 Here alloy is 
m. 23 20 20 tec Koned o Cate 
20 22 20 20 racts. 

0; 14321 l 49; 

The ſum of the difference 90 | 
go : 200 :: 20 443 oz. of the 4 forts of gold. 

Then ö | 
or 9:20 :: C10: 225 0·. of alloy. 


2. A ref ner has fix ingots of ſilver (f different fipeneſs, 


viz. of 4, 5, 6, 8, 11 and 12 cunces fine, of which he 
would mix 5colb. weight, fo as to make it 9 oz, fine: 
how much ot each fort mutt he take ? 


In the ſolution of this queſtion, I ſhall ſet down four 


ways of Cbtaining the differences between tne mean rate 


and the ſeveral fimple rates, but ſh:ll leave the lins ing of 
the ſeveral fimple rates for the lcaruer's practices 


Firſt way. Second way. 


* 2 6 +13 [-1 
12 2 14 | 
3 803 3 vo 512. f 
1 3 „ 5 
I 9 $0 43 | 4 
L113 14 17 Laien 
Third way. Fou th way. 
142 2 8 4 
2 » 1 *+J 5 
„ : m0 433 3 
: 1134.5 12 * 134 8 
5 | 12. I + 3+» <4 | 8 12 1.3.4. 513 


The operation by the laſt way, is thus 
3: 3848 cz, of 4 oz. fine. 

5 : 6475 of 5, 6, and 8 oz. fine. 
8: 10253 of 41 02 BF 
13: 16635 of 1 oz, 


SC 8-0-k TMN. 

Although the ſeveral ways of combining and coupling 
the rates, as before directed, afford ſo many different (oe 
Jutions to the queſtion ;. yet they do not give all the an- 
fwers the queſtion is capable of, To remedy which, and 
to make the method more general, you may repeat any 

two alternate (or correfponding ) differences as often as you 
will; and the like for any older two, &c. This will | 
give a great variety of ſolutions, from which the eaſieſt 
and moſt ſuitable may be ſelected. Or rather proceed by 
the following rules | 


4 RULE, Univerſally, 


Having coupled the rates as before direded, infteadof 
any. couple of the differences, take any equimultiples 
. | thereot;. 


. A 
7 23 
. 
— 3 I 
* : 


— 
_ * ly \ "74.9 2 888 9 1 
1 5 1 8 
8 1 . . r e 
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thereof; that is, multiply them both by any number you 
5 will, do the like for any other couple, &c. By this 
means you'll have a new ſet of diſterences to work with. 
5 3. A grocer would mix three forts of ſugar, at 6d. d. 
Fand 124. per Ib. to have a quantity of 50 Ib. to be ſold at 
8d. per lb. How much ot each ſort muſt he take ? 


Common way. | 


m. Ia NI [2m 12 2X3 6 
8 2) LILY 1.2 | 2X4 8 
17 1411s 6/7 [4X3l1Xx4 116 


. 
©) — 
5 3 30 
i Here the couple of differences againſt 12 and 6 being 
1 2 and 4, x them both by 3, {and they become 6 and 12. 


Again the couple of differences againit 9g and 6 being 2 

and 1, * them both by 4 and they become 8 and 4. 

39 WM Then you'll have 6, 8, and 16 for a new ſet of differences, 
whole ſum is 30. | 


6 : 10 lb. at 12d, 
30: 50 :: 4 8: 134 at gd. 
16 : 263 at d. 

The proof 50 8 


4. A wholeſale brewer having four ſorts of ale, at rzd. 
104. 5d. and 4d. per gallon, defires to have a mixture of 
100 gallons made out of them, ſo as that it may be fold 
ot 7d. per gallon: how much of each ſort muſt he 
take? 


d. 
12 2X 2 = 4 | 
m. Jio\\]1l3x3=9g9{ Anew ſet of dif- 
7d) 4/]]3Xx3=9{ ferences. | 
e 
dum of the new differences 32 
| gal. 
4 12 Z at 12d — 
As 32: 100: : 39: 28 5 at 10 d, and alſo atzd; 
Or 8: 25 i: (10: 31 fat 5d, 2 


5. A. 
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5. A Goldſmith would make a maſs containing 80 os, 


o 


and bearing 18 carraQs fine, of the following ſorts of 


gold, viz. that of 23, 22. and 21 carracts fine, and of | 


alloy, of each a ſuthcient quantity: how much of each 
ſort muſt he make uſe of ? Rd 
Anſwer. 2:47 Oz. of each ſort of gold, and 14%; oz. 
of alloy. | 85 


NX. EX CHANGE. 
AD XCHANGE prope. ly confiſts in giving monie; 


Lin one place to receive the value at a certain price 
agreed on in another, and is much like the bartering of 
commodities. | 


There are five things to be defined before we come to 
the practice of Exchange and theſe are, Iſt, 'The real 
money of every country. 2d. The imaginary money of it, 
34. The par of exchange. 4th. The courſe or Current rats 
of exchange. and 5th. The ages. 


rſt, The real money of any country, is a quantity of 
ſome metal co ned by the authority of that ſtate and cur- 
rent at a certain rate; as a guinea, A crown, Aa chilling, 
&, in England. 2d, The imaginary money is a denomi- 
nation which has no real /pecies or coin toantwer it; as 4 
pound, a mark, an angel, a peum, &c. in England. 


34. The par of eychange is, when any two coins of 

different countries do contain the ſame quantity of pure 
gold or filver, although of a different weight. Hence 
it has been fourd that the ecu or French crown 13, to the 
Engliſh crown, as 9 to 10, and therefore the par of the 
French crown is 4+. 6d. in fteriivg, 


4th. The courſe of exchange does not always run i 
tar. but often riſes above and ſettles below it, according 
to the plenty or ſcarchy of money or bills 
2nd the p. eſent rate at any time, is called the courſe d 


cgebanę Co 5h, 


yth. 
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2, 3th. The ageo is, the difference of the value of cur... 
of tent 1912p, an d bank money : for the bank money in to» 
of Ml reigh places is finer than the current moncy in them. 


Note. It is by comparing the bank money with ſterling 
that che par i aſcertained. Alſo the exchange is always 
0% Wl lug oſed to he made in Hank money; and if there is a neceſſity 

for taking currency in caſe of a detect of the bank to au- 
e the bits, the more current money mult be received, and 
—— hal in proportion to the ageo, | | 


It vill no: be confiftont with my intended brevity, to treat 

of tte exchanges of eviry country, for that Would make a 

nies vine of iel, neither is it any wi je necęſſary: { ſhall theres 
rice e cnfine myſeif to the exchanges made between Eng and 
gf % 7 chitf countries of commerce in Europe. J he courſe of 
ercbange of any ceuntry being given, the gueſitons appertain- 

ing thereto, mm} te jo:ved by 1 Rule of Three, or Practice 3 


e A and fince the Þ rules Hawe aiready been ſufficiently treated of, | 
| think it unnecefpary te expreſs any cerati ons at large; but 
of it. 


only to ſhe u the proportion by the ſtuting of the queſticn in 
each caje, and Jubjoin the anſwer. | 


I, e 4 NC 4 


In France accompts are kept in livres, ſols, and deni - 
ers; but they exchange with other kingdoms, &c. upon 
as ae crown (or ecu) of 60 ſols, or 3 livres tournois. 

Note 1. The livres are imaginary money, but the crowns, 
Ty {uls, deniers are real: and the term tournois is only a note of 
ons „ didinction of the French money, as ſterling is of the 
f pure Engliſh. | 3 
Hence 2. In the French exchange you muſt diſtinguiſh between 

to the WM exchange money and book money. The exchange money is 
of thc called money d'or, and is expreſſed in crowns, ſols, and 
deniers d'or, and theſe are, ſumed up like J. s. d.; for 13 
deniers make a fol of the crown, and 20 ſols of the crown, 
run t nake a crown. | | 
:ording | ; ik 8 
bills The book money is called tournois, and is expreſſed in 
urh d livres, ſols, and deniers tournois; and theſe are ſumed up 
| | | like 
5 h, 


2 Ake 1. d.; 


Ein) 


for 14 deniers make a fol; of tlie livre; and 10 
Jols of the ür e make a livre. So that c:owns, ſols, and de. 
nieis d'or (or exchange money) multiplied by 3 through ont, 
give livres, ſols and deniers, turnois, or book money. On the 
contray, book money divided by three — gives ex: 
change money. 


LS TAMPLES: 


1. How many livres xc. will 3451. 6s 7d. ſterl ing, 
amount to, exchange at 314 d. per ecu ? 


As 314: tecu :: 3451 63. 7d-: 2610ecus 7 ſols 3 den- 
0, near. Which xd by 3, gives 7831 live 13. 9 den. 
noi. 


2. To how much ſterling will 7831 livres, 1 ſol 9 den: 
amount to at 3144. per ecu? 
As 3 liv. : 314d, :: 7831 livres x ſol 9 den: 3451. 6 
7d. ſterling. the Anſwer. 

3. How much ſterling muſt be paid in London, to re · 
ceive in Paris 14875 livres tou:nois, at 23 livres per 
pound ſterling ? 


As 23 liv. : 11. :: 10 liv. : 5 61. 145.9 33d. 
in. the Anſwer. 


4. London remits to Paris 6461. 148. 3 24d. whit 
is he value in French livres, at 23 livres per pound 
ſterling ? 


As 11. : 23 liv. :: 6461. 148. 925d. : 14875 liv. che Ala. 
5 Remitted to Paris 1681, 18s, ſterling at 23 d pe 
crown ; how many crowns, ſols, and deniers Yor doe $1 

tome to? 
Anſwer 1697 cr. 16 ſols. 10151 den; 


6 Ho woch ſterling for 2064 crowns d'or, &> 
Change at 30d. each? 
A 467 1 128. 
7 How 
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10 How many ecus, for 3451. 6s. 74. ſterling. at 32d. 


. per ecu? Anſw. 2589 ecus. 19 lols 42 den. 


the 8. Marſeilles remits to London 47329 livres, 10 ſols. 
ex: Wl 6d. exchange at 27 liv. 10s. per pound ſterling; what 
ſterling money will the ſaid remittance awodnt to ? 


.. 


Anſw. 17211. 18. 52d. | a 
2 Wih 8 55 


In Spain they keep their accomprs in piaſtres, rials, and 
len. maravedies; reckoning 34 maravedies to a rial, and 8 
leh, rials to a piaſtre, peſo, or piece of eight, old money, by 
nich they exchange, whoſe par is 45. 6d. The piaſtre 

is imaginary, but the rials and maravedie« are real. Lon. 

den; don exchanges with Spain in peſos (or piece of eight) 
eld money, of 8 rials, or 272 maravedies ; and in new 

63. money, of 10 rials, | 


EX 1 LB: $ 
pr 1. If London draws or remits on Spain 55 fl. 58. 5d. at 
434d. ſterling per peſo, how much mult be paid, or re- 
ceived there ? | | | | 


d. d. peſo 1. 8. d. peſos marav. ] 
As 434 : 1 :: 555 5 5: 3046 16 the Anſw. 

— 2, Cadiz remits to London 70 5 peſcs, 3 rials, 10 ma- 
tav. at 5 21d. per peſo; what will this remittance amount 
to in London? "oft . 

Anſw. | 


peſo d. peſos r. m. E „ 0G: x EF: 
v4 pd As 1: $524 :: 7075 $: 462 1540 7 6+ the Anſw. 
foes it 3. How many piaſtres, &c. ſhall I receive at Bilboa for 
b12l, 10s, 4d. ſterling exchange at 522d. ſterling per 
den; WW iialire? Anſw. 2780 piaſtres, 1 rial, 25%; marav. 


or, il 4. A merchant at Cadiz remits to London 2547 v eſos, 


at 56d. ſterling each; how much ſtcrling is the ſum? 
Anſw. 5941, 68. | 
1 How | 


OR 
1 $4," 


; —_— * "% 
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5. How many pieces of eight, Kc. will 2500 5 amount 
to at 574d, ſterl. per piece of eight? Anſw. 10434 pe. 
ſos, 6 rials, 877 niarav. 5 
* ; 3 #1 7:4 L.-T. 
At Leghorn and Genoa they keep their accompts in 
livres, ſols, and deniers, as in France, but they exchange 
by the piaſtre or dollar, as in Spain, which at Genoa i; 


accounted 5 livres, and at Leghorn 6. Alſo at Vena, 
dccounts are kept by ſome in the ſame manner. and by 


others in ducats and groſs. Alſo at Florence by duc: 


toons, A ducatoon is equal to 48. 4d. at par. 
' Nete, 6 ſoldi =1 groſs, and 24 groſs = 1 dutat. 
5 | E X AMF L E s. 3 
x. Suppoſe there be owing to me by a correſpondent 
at Genoa 3675 livres, 15 ſols, 10 deniers; how much 
ſterling does it amount to, exchange at god. ſterling per 
piaſtre allar or piece of eight: 

Firſt 3675 live 15 ſols. 10 den, 2 5 = 735 dollar, 
. ſols, 2 den. 5 | 85 

dol. d. dol. fol. den. 

As 1: 50 :: 7335 3 2: 


3 3 
153. 3 17; the Anfy, 


2. A merchant remitted 15.3%, 38. 173d. ſterling t 
Genoa ; how many dollar: muſt he receive there, the en 
change being 5od ſterling per dollar? 1 
Firſt 1531. 38. 14d. = 36757 12d. and 36757 K 12411 
441095 twelſths of pence; * 

Allo 50 X12=6oo twelfths of pence; then 
; dol. : : : dol. ſols. den. i 
As 600: 1 :: 441095 735 3 2 the Anſw. 
3. Genoa draws upon London for 8404. liv. 17 {ol 
1 den: how much fterling will ſatisfy n - 
change at 53 f d. Rerl, per dollar? | 4 
| 2 Oni, 3781, 55, 9d. i=q 
e 
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4. How many livres, &c. muſt be received at Leghorn 
for 7051 165. 4d. ſterling, exchange at 514. ſterling per. 
piaſtr e?! 


33 
> ig 197 35 ne. 9 fols 1 — den. 
103 


I.” merchant ld goods to Florence, for 250 di ca- 
toons, at 54d. ſterl each; what 18 the value in pounds 
ſterling ? Anſw. 56 l. 55. 

A: Venice ſome keep their accompts in ducits of the 
bank, and orhers in dusats curent, bat the Repuhlic 
keeps them in ducar groſs, The ducat of the bank 
(chich is imaginary) is worth 24 groſs; and 100 ducats 
binco are worth 1320 ducats current; fo that 5 ducats 
banco are equal to 6 ducats current; and the eo cen- 
ſrantly 20 per cent. | 


To reduce bank money into currents. 855 
RR UL © 


Divide the given ſum by. 5, the quote is the 4 ages 
wich added to the bank money gives the current. 5 


E X A M P I. E. 50h = I 


Reduce 13650 ducats banco into current. 
16 = 27, ageo, aud e 2730 16380 dueate 


ent. 
To reduce current money into bank money. 


R U L E. 


Divide the current money by 6 and the quote will be ; - 
the ageo, which ſubtract from the Current money, and : 
the remainder will be the bank money. =: 4 


X A 


Reduce 163 30 du cats current into ducats banco. | 


1638046222730 ageo, and 16380——2730=1 3650 ducats 
banco. T 2 EXA M- 


CH 
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1. London remits to Venice 7641. ſterl. the exchange 
524. ſter}, per ducat banco, how many ducats banco wil 
this remittance come to ? Firſt 7641 =183360d, 


d. duc. d. ducats groſs | 
As 53: 1 :: 183360 : 3526 375d. banco, and 4231 
duc. 9t; groſs current. 0 


2. Suppoſe my correſpondent at Venice owes me 3526 
duc. 32x groſs banco, the exchange at 5 2d. ſterl. per 
ducat, what ſterling money will this remittance Produce 
at London? 


due. d. 


| Qucats groſs L 
Ag 1: 52 


3526 37x * 764 flerling. 


2. How many Venice ducts at 45. 5d. ſlerl. each, for 
Gol. 145. 7d. ſterling? Anſw. 275. 


4. How many pounds fterling, for 275 Venice ducat, 
at 45. 5d. fterl. per ducat? Anſw. 60l. 145. 7d. 


IVw ? HK 


The Pertugeſe keep their books and accompts in mi- 
rees, which are real, ſeparating the thouſancs from the 
inferior ſums called rees : therefore 1005 tees = t mil. te, 
v hoſe par is about 65s, 82d. or 6s. gd. ſterling. 


EXAMPLES 
1. To how many milrees will 199l. 158. amount, es. 
change at 58. 8d. per milree? 
As gs, 8d. : 1 mil. :: 1991. 15s. : 705 milrees. 


2, To how much ſterling will 705 milrees amount, 
exchange at 5s. 8d. per milree ? 


As 1 mil.: 58. 8d, :: 705 mil. ; 1991, 158. ſterling. 
3 Liſbon 
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3. Liſbon remits to London 4627 milr, 216 rees, ex · 
change at 654d. ſterling per milree : what-muſt be re- 
c ived at London? | 


rees d mile. recs 1. 8. d. 101 
As 1000: 654 :: 4617 , 216: 1264 18 5 3— 4. 
ſterling. 125 


4. To how many milrees at 654d. each, will 12641. 


283, 6d, amount? Anſw. 4517 milr. 2164?7 rees. 


5- With HOLLAND, FLANDERS, and GERMANY. 


I take theſe countries together, becauſe they keep 


their accompts, and make exchange with London ia the 
ſeme manner. 


In 4m/terdam, Ant werp, Bruſſels, Pardons, and Han | 


burgh, tome keep their accompts in pounds fb:Ulingsr and 
peace, (or groats) as in England ;. others in guilders, 
tlivers and pennings; | 


16 pennings = 1 ſtiver, or 6 groats 
20 ſtivers = 1 guilder, or florin. 
and 50 ſhivers = 1 rixdolliar, 


The money of Holland and F Landers is diſtinguiſhed by 
the name flamiſb, and they exchange with London by the 
pound ſter! = 33>. 4d. flemiſh at par, | 


1 penny flemzſh, is + ſtiver, or 8 pennings. 
1 ituliing #-11{, is 12 pence flemiſh, or 6 ſtivers. 
1 pound flemijh, is 20 ſhillings flemijh or 6 guilders. 


Holland. The bank of Amſterdam was eitabliſhed by 
an ordinance of the States in 1699, in which it was de- 
Creed, tat all bills of exchange thould be paid for in 
biuk money, and fo; merchandize in current or groſs m- 
ney, uniet: the ſum ſhould be under 360 flarins. : 

Note. Tie ageo, or difference between the bank money an 


current money, Is 3, 47 5 or 6 per cent, ſometimes more, and 
lomeumss 1613, 
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1 
To reduce current money into bank monty 
R U L E. a 


As 100 current money with the ageo added to it, is to 
100 bank money, ſo is the current money given, to the 
bank money ſought- | 


e i eee 
Change 8162 guilders 12 ſtivers current money into 
bank money, the ageo being 34 per cent? 


guil. cur, guil. b. guil. ſtiv. guil. ſtiv. penn, 
As - 1034 1 :: 86 12 © 7905 13 5 
banco. . ; 
Anſw. 7905 guil. 13 ſtiv. 5 pennings banco, with 
fmall remainder. | 
To change bank money into current! moneys 
75 R U L E. | 
As 100 guilders bank, is to 100 with the ageo added 
fo is the bank given, to the cu-rent required. 


J AM PL: © . 
Suppoſe the ageo 55 per cent. how much current 
money will 4954 guil. 9 ſt. 8 penn. bank amount to? 
bank current g. bank ſt. p. guil. ſt. p. 
As 100: 1055 :: 4954 9 8: 5208 7 13188 


eurrent. | 
To change flerling money into flemiſh. 
. 
As 11. ſterl. is to the given rate; ſo is the ſterl. given 
to the flemiſh ſought, | | 
| To change flemiſh into ſterliug. 
RU L E. | 
A s the given rate, is to 21. ſterling, ſo is the flemill 
fun given, to the ſterling required, 
E g , 
1. A merchant at Lenden remits to Rotterdam 3 bill 
of exchange, zccl. each, one at 338. 6d. another at 33% 
Sd. nd the ocher at 338. f d. flemiſh per pound wy 


at 45 


2, 
N. 
cent. 


at 33 
F. 11 
As Lc 
guil. 
Ne 
thus e 
reduc 
thus 
Antw 


is to 
the 


bills 
33% 


ling 


Low 


A 
* 


(278 ) 


How many guilders, &c. bank money does cach of 


' theſe bills come to? And how much current money in 


them all, ageo at 43 per ceat? 


+ k. fl. s. d. guild, „ © 


A 1 7 335 +3 200: $35 e 000-0 6 
t 3354 25-2000 l 4 = o, &:.- 0- 

1; 3355 : 200 33+ 1» $22 2007 ie 6 
Banco 6022 10 o 

at 45 per cent. the ageo of the whole is 293 11 15 


—— . —ä ͤ 


current money 6316 1 15 


2, Suppoſe there be due to me at Rotterdam 6316 guil, 
1ſt. 15 peunings, current money, and tne ageo be 43 per 
cent. how mucn ſterling moncy aoes .t come to, exchange 


at 338. 52d. flemiſh per pound ſterling? | 
Firſt reduce the: current money into banco, thus 


As LO4Z cur.: 100 bank: : 0316 cur. Iſt. 1 5p. : 6022 
guil. 10 fliv. banco. 


Next reduce the banco money into flemiſh pounds, 
thus 6022 guil. 10 ft. = 6 = 10031. 15s. flemiſh; Which 
reduce into ſterling, (exchange being 338. 5+ per J. ſterl.) 


thus as 338. 5 d. : 1, 33 100;l. 158. : 60ol. ſterling, the 
Anſw. 


3 To how much flemiſh will 754 los ſterling amount, 
exchange at 338. Gd. flem. per i, Uerling? N. W. 12630, 


155. 9d. flem. 


4. To how much ſterling will 1263. 158. 9d. flemifk 
amount, exchange at 33s. Cd. per J. ſterling? Anfw. 
754 Ios. | 


5. How many guilders, &c. may I have for 2731. 145. 
26 tterling, exchange at 355. 3&4. flem. per l. ſterling? 
Anſw. 1839 guile 2 tive 118 peunings. 

5 6. How 


629) 


6. How much flemiſh currency wil 2900. 118. 100d. 
ſterling amount to, exchange at 333. 104. flem. per |, 
ſterling, and the ageo 44 per cent ? 917 


Auſwꝛ. 5131, 145s 1d. d 
3000 


7. Ho much flerling will 8000 guilders amount to, 
at Ii guik, 3 (tiv, 10 pen per J. ſtecliog? 76 
| | Anſw. 7151. 95, 8 — 4. 
7 ; 1759 
8. To how much ſterling wi'l 6712 gail. 10 ſtiv. cur: 
rent m.aney amount, 


at 44 per cent? Anſw. 590l. 2s OJ. 39 + 


6. With IRELAND, AMERICA, and the 
„ WEET-IN D'E8S.. 


Accompts are kept in Ireland, America, and the Weſt 
Tudies, in pounds, ſhillings, and peuce, as in England: 
and exchange per cent. erl. 100“. ſterling = 1085 1, 
1:ifh at par, or 11. fterl. = 11. 18. 8d. Irifh : 4Iſo 51. fterk 
is accounted worth 7] of the currency of the Weſt-!n- 
diet, becauſe of the great plenty of the ſateign coins 
there; but on the continent of Amez.Ca there is very lis 
tle coin uf any ſort circulat. ng. 


N rn. 


1. Bow much in Dublin fer 123 l. 45. 5d. in London, 
exchange at 107 per cent? 885 | 
Iriſh ſterl. 1 


ſterl. ; : 
As 100 : 10 J. :: 123h, 45, 5d. : 1321, 168. 11—4, 
the Auſw. i 100 


$. Public remits to London 3451. at 108 per cent 

how much mult be received at London? 
Lim f. Eu- leich I. 6 d. 

As 108 : 100: . 345 : 319 8 10 Eng. Anſw. 


3. Lon- 


at 345. Id per I. flerl. and ages 


3 


currer 


den 


V. 
n 


6 220) 


3. London remits to Dublin 123l. 45. d. at 1075 per 
ten:. what auſt be received there? Anſw. 1321. 1nth. 


4+ London remits to Barbadoes 7891. 10s. 11d. what cur- 
ieney muſt be received for it, exchange at 1077 per cent? 


Anſw, 8 481. 158. 2d, 354 Barbado. cur. 


F. How much Engliſh for 4361. 85, 102d. Barbadoes 
currency, at 131 per cent? 1 
Anſw. 3331. 3s. 2d. 3—. 
| 1 


6. London rem'ts to Jamaica for 6781. 9s. 10d, ſterling: 
what mufl be received for it, exchange at 135l. per cent t 
Anſw. 9 51. 195. 3d» 119, | 


7. Jamaica remits to London fot 1351. 78. 91d. cur- 
rency : what mult be received for it, exchange at 110$ 
per cent ? 138 = 


221 


* 


— 


B HIS chiefly conſiſis in comparing ſeveral different 
ſorts of things together, as to their value; and the 


equal to a given number cf another ſort, 


[ 


the:e may not be found in either column, two terms of 
ohe kind. Then the numbers in the leſs column muſt be 
xed for a diviſor ; and the numbers in the greater co» 
lumn, where the odd term i, for a dividend. 
tient 15 the Anſwer. 


Note: To abtiage the work, throw out any numbers that 30 
can find in both co. unins. E X A M- 


Anſw. 1221. 10s. 5d. 3 Eng. : 25 
$ XXI. CONJOINED FROPORTION. 
following rule teaches o find, how many of one {fort is 


Place the terms in two perpendicular columns, fo that 


The quo- 


TH! 


93 * 8 . 
8 * 


E. Xx A NM As. 


1. If toolb. at London be equal to lb. at Paris, and 
40ʃb. at Paris be equal to 44lb. at Rouen, and 88ʃb. at 
Ronen he equal to 91 at Rochelle, how many pounds ar 
Rochelle, for 5olb. at London? „ 
toolb. Lond, = galb. Paris 
461h. Paris = 44\b. Rouen 
| „ 0999, Rouzn: x» 9ild. Rochelle 
How many lbs Rochelle = Folb. Lon don 
2 X44 X91X50 183418400 
— ——— — — — — 828451 Ib. the Anſw. 


— 2 


100 * 45 X 88 404800 . 


2. If 3 pair of gloves be worth 2 yards of Jace, 
yards of lace worth 7 dozen of buttons, 6 dozen of but- 
tons equal to 2 penknives, and 21 penkaives to 18 pat 
of buckles; how many pair of gloves is equal to 28 


pair of buckles ? 

3 gloves = 2 lace, 

3 lace == 7 buttons, 

5 6 buttons= 2 knives, 
21 knives = 18 buckles, 
Le 28 buckles WS Va : 

{HEELS B-2 pong Tor 


504)31752(63; 


Or thus, 
ZR3Z3X6X2x7 X28 3X21X28 
—— = =—— — = 3} X2}=63, 
IX7X2X18 2X7X2 | 

3. Exchange between Dublin and London being 107 
per cent. between London and Amſterdam 36 ſch, 1 den. 
gros per l. ſterl.; whar is the amount at A ſterdam of 
234 Iriſh remitted from Dublin, by the way of Lon. 
don, allowing London E per cent. or a 200th part, for 
commiſſion and charges ? 9M Att tink 
Note x. When commiſſion is allowed in one or ſeve d 


places, it is beſt to make calculations for thel? commiſſiuns, ol 


If the affai 
Wh under 


the dividend, before the laſt diviſion is made, 


ander 
ſubtrad 
late the 
maind 


10)l. 
den. 
am of 
Lon- 
t. for 


ſeveral 
ans, OL 
> affall 
inder 


{ 22 


ander con ſideration he a circulation or chain of remittanete, 
ſubtra& the commiſſion found: again on the remainder caltu- 
lite the ſecond commiſſion, which ſubtratt from the ſaid re- 


mainder z and ſo continue to calculate for as many commiſſions 
as are to be allowed. 


But in a circulation of draughts, the commiſſion found muſt 
Ye added, and the new commiſſions calculated on the totals 


laſt found. 
2. The rate of commiſſion is different in different 
places, in ſome it is T per cent. that is to ſay, the 400th 
part, in fome one third per cent or the zooth part; in 
others & per cent, or the 200th part. 
If 1671, Iriſh 180 l. Eig. 
and 1l. Eng. = 433 den eros. 
how much at Amſt, = 234 J. Inſh ? 
Diviſer 107; From 10132200 dividend = x. 
deduct a 200th part bf x. =50661 Lond, commiſſion, 


107)10081539(94220 den. gros. near; 
4, Exchange between London and Antwerp being 36 
ſch 8d. gros per I. ſterl.; be twixt Antwerp and Paris 83 


den gros per ecu of 3 liv. tourn; betwixt Paris 484 | 


Oporto 450 rees per ecu tourn; how much in Oporto for 
456 J. ſterl. remitted from London thrp* Antwerp and 
Faris, allowing Antwerp and Paris each 4 per cent. for 
commiſſion and charge ? | 
11. ſterl. = 440 den. gros. 
57 den. gros = I ecu toun, 
1 ecu tourn '= 450 lees. 
How many rees' = 456l. ſterl. 
440X450X450 4490X450X8 


. , 
1584000 rees, | | 
4 20vth part is 7920 for Ant V. commiſſion. 


"AY = 


157608o N 
a 200th part is 7880 for Paris commiſſions 8 


1568, 200 amount in Oporto. 
mil. Trees. N 
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7. £23 0 


99 A remittance circulating entirely ; ; that is to ſay, 
eading where it began. 


London remits 50ol. to Cadiz, at 40d. ſterling per piece 
of 8, to be remitted thence to Leghorn, at 125 pieces of 8 
tor 100 Leghorn dollars; thence to Venice at go Le _ 
dollars for ioo ducats banco ; thence to Lyons at 66 duc, 
banco for 100 ecus toarn ; thence to London at 33d. ſterl. 
Per ecu tourn; how much will this remittance produce in 
London, allowing to each of th: other four place, x per 
cent, for commitbon ? 


how much is 56ol. ſterling ? 


Jod. ſterl = pee of 8. 

125 picces of 8 = 100 Leghorn d. 
go Leg. dol. ico duc. bo, 
66 duc. ho = 3Jooecus tourn, 

i ecu tourn = . 33d ſterl. 


From theſe two columns, the Rvilor will be found to 
be 9, andthe dividend 5000, when each, are properly 
contracled. 


From the dividend 5000 = XR 
Subtr. the aooth part of x 25 Cadiz Comm. 


. 


From 4975 = a 
Subtr. the 200th part of a = 24,875 Leg: Comm. 


From 4950, 25 = =D. 
Subtr. the 2ooth part of b = 24,750 Ven. Comm, 


From 4925,375 . 
Subtr. the 200th part. of Co 224,627 905 Comm. 


4900, 748 = | 
4292 544.527 l. in London; or 544 l. ba FF « ter], tht 
neat produces 
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$XXIL INVOLUTION. 


NVOLUTION is the raiſing of powers from any 
| propoſed number, called the root or firſt power, and 
is nothing but a continual multiplication of the given 
quantity or root into itſelf a certain number of times. 


Thus: 4 is the revt, or firſt power of 4, 
4X4 = 16 is the ſquare, or ſecond power of 4. 
4X4X4 = 64 is the cube, or third power of 4. 
1X4X4X4 = 256 is the biquadrate, or 4th power of 4. 


CH ©-L 1-U. MW. 


Some of theſe powers have borrowed their denomina- 
tion from local extenſion For a line having but one 
dimenſion, viz length, x ed into itſelf, produces a ſquare. 
plane. And that a ſquare having two dimenſions, viz, 
length and breadth, X ed into itſelt, produces a cubed-ſa. 
iid. This cube has three dimenſions, viz. length, breadth, 
and thickneſs; but the nature and property of ſpace ad - 
mits of no other extenfion, _ e 
Whence it follows, that the root or firſt power being c 


as a fide, the ſecond power will be a ſquare, the thiſd 
cube. * | As. 


* 
* 


£ 


A TaBLE of the firſt three powers of the nine digits, 


D 
Squa s Ji f4 [9 116] 25 | 36 149 | 64 [5 þ 
Cubes (x 8427464126 Jarbfaaaane 


— 1 


— 


1 


Note 1. The number which exceeds the multiplications by 
one is called the index, or exponent of the power : fo the in- 
lex of the firſt power is I, that of the ſecond power is 2, that 
Pf the third is 3, &c. 5 

2. Powers are commonly denoted by writing their in- 
ces above the. firſt power: ſo the ſecond power of 4 
ay be denoted thus 45, the third power thus 4*. the 
durch power thus 4*, &c. and it the given number 

| hs conſiſts 


LY 


conſiſts of ſeveral figures, a crooked line is ſometime; 


3. What 


dtawn between them and the index: thus 408] , de. 1 
notes the fifth power of 408. 5 my, 
'trſt \ 
= AMP LEN and ,c 
© 1, What is the 5th power of 85 Anſw. 32768. | 
= _.For8 x8 = 64 the zd power, and 54 x 8 = 512 the 
= 3d power, and 512 x 8 = 4096 the 4th power, and 
4096 X 8 = 32768 the 5th power, N 
2. What is the biquadrate of 35! Anſw. 531441, — 
3. What is the ſixth power of 503? to fine 
5 Anſw. 16196005 304479729. or in 
Note, 1. To involve a fraction, raiſe each of its terms to 
the power required. — And if a mixt number be propoſed; 
either reduce it to an improper fraction, dr reduce the vulgar R 
fraction to a decimal, and proceed as above. - as 
' 2. The ſum of any two or more indices, or exponents of 25 j 
powers, will be the index of a power reſulting from the mul: the tin 
tiplication of the ſe\ eral powers Into each other; flood 
42 5 K5 = gi 3137. Allo 3" x3? x3*x if the 
3 =5 631441: and 312 312 234; by this me- +, oi 
thod the raiſing of powers may be a little ſhortencd, for if an) the to 
power be multiplied into itſelf, a power is produced whoſe in- 
dex is double to that Which was multiplied ; for the 2d power third 
multiplied into itſelf gives the fourth power, and the 4th muls v 6: 
a into itſelf gives the 8th power, ard this into itſelf will power 
* the 6th power; &c, | | £ th 5 
e ng 
: | 0: 1 
1. What is the third power of F ? 343 the fo 
„ "IRTX7. 343 512 0 
For ==—_ = —-- the Anſw. . hs 
8xX8x8 512 3125 eimal. 
2. What 3s the 5th powei f Anſw.— A 
| 26807 each: 


we 
le. 


pied 


\ts of 
mul: 


f any 
pe in- 
ey 


R will 


( 226 ) 
3. What is the 2d power of 4512 
4. What is the fixth power of, og? 


Firſt ,09 x, og X,09=.000729 the third power, or cube 
and eee 009000; 31441 the Anſx. 


Anſw, 17-3056: 


& XXIII. EVOLUTION. 


NVOLUTION, or the extraction of roots, be- 
ing directly contrary to Inyolution, or railing of 
powers, is performed by converfe operations, in order 


to find the roo:s from the given pow, eitaer accurately 
or in decimals till the error be inſignificant, 


NOTATION ROOTS," 


Roots are moſtly repreſented by writing 4/ before the 
power with the index of the root againit it; ſo the third 
root of 60 is 24/60, and the ſecond root of CIPO, 


the index 2, being omitted; which index is always: Ander 1 13 


flood when a root is named or wrote without ones Ber 
if the power is expreſſed by ſeveral number: with the figh - 
+, or —, &c. between them, then a line is drawn ſroth | 
the top of the radical ſign, over all the parts oi it {o'tne 


third root of 60+14 is :4/60+14 or of 60—14 is 
V 6014, 


powers by a crooked line drawn over the number, 13 
the 1eciprocal of the "_ of the reot above it: ſo the 
iquare root of 60 is 5) +» the cube or third root of it 


60 ] 7: Alſo the third root of 60 + 14915 60 þ 14—61 5 
the fourth root of it 3 60X14—61 4, and che n rcot 
of Goxt4—6x21" is 66 x 14—0 x2 | m * 


RULE for extracting the ſquare root of integere or de 
cimals, or both mixt together. 


1. Divide the given number into periods of two 5gures 
each: Thus begin at the units place, and put a point 
U 2 over 


And ſometimes roots are expreſſed. Like ey 


over it, erg Peine over the top of every other figure, 
to the left hand in whole numbers, and to the right in 
decimals: fo will the given number be pointed into f 
many periods, as there will be figures in the required root, 


2. Find the greateſt ſquare that is contained in the 
firſt period, towards the left hand, Set the root in the 
quotrent and ſubtract the ſquare from the figures of that 
w A | 

3. To the remainder bring down the two fgures un- 
der the next point, for a refolvend. _'This is always to be 
repeated. | 


4. Double the quotient for a diviſor, and ſee how of: 
it is contained in the reſolvend (except the laſt figure); 
and ſet the anſwer in the quotient, and alſo after the divi. 
for... This muſt always be repeated; for a new divilo! 


= mala found for every date, 


B. Then multiply the whole diviſor by that quotient 
+. figure, and ſubtract the pꝛoduct from the whole reſclvend; 
but if that product be greater, a leſs gure muſt be placed 
In the quotient, Thus go on till all the figures or periods 
are brought down, but if there be a remainder bring 
down cyphers two at a time, and fo carry the root inte 
decimals at pleaſure, 


; : Note, Inſtead of doubling the quotient every ftime for 2 


| | = diviſor, you may always add the laſt quotient figure to the lal 
diviſor, for a new divifor, and proceed as before. 


N EXAMPLES 


1. Extract the ſquare root of 321765 52.8638 44 and the 
operation will be as follows. z 


PR, | 5 . root 


The 


Iemaii 
tracted 


Th: 


given 


Note 
viated 
are fou. 
as treu! 
nexing 
or rathe 
the righ 

D 
the thir 


1 * 25 - * - K 
4 * 4 Pry; lt a 1 = & , cat A 
n S r 9 RN — 
5 ; GED = f ” 1 1 * 


„ N 
1 - 
- > - - 
mY 
7 - * 
i Pe 
. . * 5 
* * . 


1 M64 4-6-4 4b 6 root 
in 5 421 EA 8 >. 7 | 5 . 


% 
< 


172 % 1. REL 


the 3 —— 
that 2127 81635 
+7 | 7889 


uns 11342 1 
o be 42122684 


- of 4414753776 to 


— — — een nn | Y | 
105 1134483 4311038 ee degra 
N +3 | 3403449 c 
v 110! . 1 . IX 
90753944 — —--- __ 7... 


1 ry _ 4 ; wiz 
tien yur —_ > 8” 4 3 * 3 1 k 7 a — 1 
* _ 


- < 
* - „ 8 1 * 5 
9 t . e 0 
— * Is a * - 43s 
n 222 1 9 
3 . 


gre The proof is, to multiply the root by itſelf, and add the ir =_ 
1100: WF remainder ; which mult be equal to the number to be ex- i . 
III . ; 3 LN 1 


vatted, if the work be right. ; 
Thus 5672,438 & 5672,438 = 32176552, 63844 the 


given number. 


Note, In large operations the work may be much abbre- 
viated thus, when one more than half the figures of the root 
are found, by the common method, all the reſt may be found 
as tiuly, by dividing the laſt dividend: by the laſt diviſor, an- 
nexing a cypher to every dividual, as in diviſion of decimals ;- 
or rather, without annexing cyphers, by omitting continually, _ 
the right hand figure of the diviſor, after the ſame manner of 
the third contraction in diviſion of decimals, in pa re 170. 

f 32 4 $44 ww > af 12 * A, 


1d the 


y 
© $4 4 

* 
— er 


„ 


3. What is the 
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Ex, 2. Extract the ſquare root of 0,002468, 


o enge 049678969394 the root near. 


9927) 784 
. — 


99348) 99 1100 
+85 794784 


G 


393509) 96371600 


+400; 8942121 


689479 
596141 


93338 

89420 
3918 
2981 
937 

3894 
13 


3: 


ſquare root of 3272869681 f 
Anſw- 57 209. 
4. What 


Here having 


by the rule 


found the firſt fix 
figures, I find the 
five laſt by plain 
diviſion: only it 
may here be ob- 
ſerved, that the 
laſt Goure found 
by diviſion is 
moſtly a. ſmall 
matter too large; 
as 4, the laſt fl. 
gure in this Ex. 
ample by the 
rule wou'd bu 


came Out 3. 


the root required. 


1 
4; What is the ſquare root of 787833. 76 
Anſw. 7,0 


5. What is the ſquare root of ,001234 ? 
Anſw . 035 1283361 nearly 


6. Extract r Hire root of 3, to thirteen places: 5 . 
0 Facit. 1. 732050807568 


To extract the ſquare root of a Fulzar Fractioa. 1 

R U L k. 2 
1. Reduce the Fraction to its loweſt term. 

2d. When the terms of the given Praction are both of 


them perfect ſquare numbers, extract the root out of the E 1 
Numerator and Denominator, for the reſpective terms of I 


When either of the terms of a propoſed Pradion 
hath not a perfect ſquare root, then reduce it to an 
and proceed as before. 


4. Mixt numbers may be either reduced to improper þ . 1 
Fractions, and extracted as above, or you may reduce ble 
Vulgar Fraction to a Decimal, and annex it to the whole 


number, then extract the root of the whole. 1 
E XAMPF N Rs 

5 33 8s%ͤö ſ7... nn 

t. What is the ſquare root of » ? Aniw, . "6 


2. What is the ſquare root of 3 4, Anſv. = 


For Sin its loweſt terms is 1 5 whoſe ſquare rootis 7 

3Þ What is the ſquare root of 6225 195 7 Anſw. 78.9 

4. Whax is the ſquare root of 8514? Anſw. 9.26 &cy 
ys a 


Cl 231) 
Apa, on of the Squ are root. 


To find a mean proportional between af two given number: 


RuLs. Multiply the two numbers together, and extract 
the ſquare- root: of the product. 


wy 


Ex 1. What is the mean proportional between 4 and 9; 
V 0x4 X46 the Anſw. 


2. What is the mean proportions! between 49 and 64 
Anſw. 56 


3. What is the diameter of a circle equal in area to an 
ellipſis whoſe loagelt diameter is 768 and ſhorteſt 48 ? 
Anſw. 192. 


To find a fide of the ſquare equal in area to any givin 
Juper ficies. 


- ae Extract the ſquare- root of the Siren area, for 
| the ſide of the ſquare ſought. 


Ex. I. If the area of a circle be 1324,96 9 1 is the 
ite of an equal ſquare, Aniw. 36 4+ 


2 An army of 32400 men is to be formed into a ſquare 
e how many men muſt be in rank, and how ma. 
| ** in fle? Anſw. 180. 5 


3. Suppoſe 12544 ſoldiers be Liſpoſed ir 2 the form 8 
an oblong, ſo that the number of men in 5: 
4 times as many as thoſe in file; how — 4 ang mul be 
placed in rank, and how many in file ? 


Fuſt 2644 4=31 36, whoſe ſquare root is 564 in file; 
2d 25443 6 2241 in rank. 


17405 Y bo >» WA PLL ICE 1 241 — 8 
4 A certain deisty eolle ct amon ten 4 fro 
amounting to 151; 58. Ogd, æve y one contributing as ma- 


12 


ny farthings as there were members in the whole Socięty: 
4 demand the number of members. Anſwy. 121 members. 
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Tre /ides of a right angled triangle being given io And 
ä the other ſide. | 
Cask 1. The two perpendicular ſides, or legs being 
given to find the other fide, or hy pothenuſe. 


RULE. Square each fide, add the two ſquares together, 
and the ſquare root of this ſum gives the hy pothenuſe re- 
quired. | | 


Ex, Suppoſe a garriſon's wall the height of which is 18 
feet, with a moat ſurrounding it, whoſe breadth is 24 feet, 
what muſt be the length of a ſcaling ladder, to reach 
from the outſide of the moat, to the top of the wall? 


Note. The moat and wall are the two perpendicular. leg? 
of a right angled triangle, and the ladier the hypothenuſe 
therefore the ſquare of 18 added to the 1qua:e of 24 equal goa, 
whole ſquare root is 30 feet, the ladder's length 


Cass 2. The hypathenuſe and either leg being given 
to find the other leg. | | = 


RULE, From the ſquare of the hypothenuſe ſabtra@ 
the ſquare ef the given leg, and the ſquare. root of the 
remainder will be the leg required, e 


Ex. A ladder whoſe length is 20 feet, being ixed on 
the brink ot a moat, will reach the top of a wall on the 
Oppoſite fide whoſe height 18 18 feet: from hence is 1e. 
quired the breath of the moat. „ 
From the ſquare of zo take the ſquare of 18, and the 
{quare root ot the remainder is 24, the breadth of ths - 
moat. c 3 

If the length of the ladder and breadth of the moat be 
Ziven to fiad the height of the wall, then from the ſquare 


030 take the ſquare of 24, and the ſquare root of the 
temained is 18. 


A general rule for extracting the roots of all powers 
. Prepare the given number for extraction, by point: 


ng it into periods of two, three, four, hye or fix, & c. fi- 


: gutes 


— 
x 


0 333 


gres each, according as the index of the power direct; hole pe 


„ beginniag at the units place and from thence proce eding ere b 
do che left hand in hols numbers, and to the right in {0000 in 
Decimals. By this means the number will be divide 3 oY 
into ſo many periods as there are figures in the required lie rote 
root, | | | . 
2. Enquire which is the greateſt cube, biquadrate, 0 Ts, 
5th power, &c. in the f: | period, and the root of that ih root twic 
Power will give the firſt £gure of the required root. Subtra ¶ root of t 
3 the greateſt cube, b:quadrate, or 5th power, &c from the Moot ane 
= . firſt period, and to the remainder annex the firſt figure d act thr 
1 Your ſecond period, which will give your dividend- ce an 
f | 3. In+olve the root, or quotient figure, already found 
=_ -t0a powerleſs by unity than that whoſe root is ſought, 1 0 
it by the index of the given power for a diviſor, by ; 
which divide the dividend, and the quotient will be the 
ſecond figure of the root required. 
4§᷑. involve tbe part of the root already found, to the 
power whoſe root is required for a ſabducend, and if tha 
1 tubaducend be found equal to, or leſs than the two fil 95 
PpPeriods of the given number, the ſecond figure of the 
ddoactis right. Bat if it be found greater, you muſt dimi- 
nim the ſecond figure of the root till the ſubducend be Subd 
daound equal to, or leſs, than thoſe periods of the give 
Amber. | 217 
. Take the ſubducend from the figures of the two fi | 
periods, and to the remainder annex the firſt figure of tht 
next period for a new dividend. Sub 
6. Find a new diviſor, and preceed thro' the whole g. 
ven number ia all reſpects as before, finding the third 
Agure by means of the two firſt, as you found the ſecond 
by the firſt, and afterwards find the fouith figure (if ther 
.be a 4th period) after the ſame manner from the thre Her, 
„„ | cube! 
Note 1. After you have gone thio* the number propoſe, ſl e whi 
if the.e is a remainder, you may continue the operation ) Ou ha 
adding periods of cyphers to that remainder, and carry WM =75 f 
2, Foot into decimals, to any degree of exactneis. ET rink 
ö ö 2 2. In extractiug the cube root, after you have got wes which 
three figures in the quotient, (or root) you may bring down Wi Which 


whole 
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&: viiole period, a figure at a time, and fo get three places of figures 

ine more by diviſion, as in Example 2d: The ſame may be ob- 

lerved in other roots, | 

dei - 3: The extr action of roots is goons expedited b movie 

what integer numbers multiplied together produce the index of 

| tic required root, and making ſuch cutralliona as are denomi- 

rated by theſe numbers. | 

„ ot Thus, irftead of the biquadrate root, extract che ſquare 

that I root twice, i. e. extract the ſquare reot, and then the ſquare 

tra I root of that root; in ſtead of the fixth, extract firſt the ſquaie 

n the root, and then the cube ioot of that; inſtead of the eight, ex- 

re aH bac thrice the ſquate root; and inſtead of the ninth, extraft 
twice the cube root. ä 


bund | EN AMP LE 


gh 1, What is the cube root of 146363123 ? 

E the 0: : > . ; 
146363183(527 the root of 

o the 125 S cube of 5, 

f that — | 

) fil $*3=75) 213 = dividend 244 

f the _ _ Fn, 5 

dimi. 146363 = two firſt periods: BEE 

nd bet Subducend 140608 = cube of 52, e 

given —— ; Sas 

2) * X3=8112)57551 = new dividend: 

© fil . ee | a 

of the 


145363183 the three p. riods. 
Subducend 146363183 = cube of 527. 


do remains. 
VTEC 
tube is 125, which taken from the 1| period leaves a1, 
to Which annex 3 the firſt kgure of the ſecond period and 
you havez13 for the dividend, and z times the ſquare of 5. 


J in the root and you have 52, whoſe cul e is 140608; 


* 


and. 


Here the greateſt root in the firſt period is 5, whole 


=7s5 for the diviſorꝭ which goes twice in 213, ſo ſet 2 after | 


which taken from he two fit periods traves; 5755, to. 


. 


Mn 


02 


wt you have 57831 for a new dividend, and 3 times the 3. U 
ſquare of 52 28112 for a diviſor, which goes 7 ti ves in 

57551, fo ſet 7 after 2 in the root and it makes it 52 

whole cube is 146363183 equal the given number: theft 

fore 527 Is the true cube root ſought, 


3 2. What is the cube roo of 2067507824239 ? 


* 1065 $07824239(,407198 roots 

_ | 7064 = — cube of 4: 

$x43 = 48) 35 aividend 

= 057 507 the two fir cards 
3 Lap — cube of 240 

46 _ X3 2488005 3 5058 dien. 

bet. 33600 

; 75 Tz — — 

3 067 509824 = 3 feſt periods 

. ES 2067419143 ed cube of ,407 1259 


| 1 7 bra] = pep NCAA dividend 2 4 W 
= the „ . * | 


„ 4 YH SN” OY 


A, 4 2 6 6:2. | = " — 
4 __. , A : > 
I 1 
bi *" A * 92 1 2 "BP: 3 s pe 6 2 x 
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3 f 34 
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1 7 1 8 „ . — 4 ; , 
« 7 ov 7 4 ; fy 
£8 WE: g : 2 
PLIES 200249 - | 
0 a ; . 5 
1 1 : 3 5 76 
| „„ Er cx 
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0 * ; 
_" © 4 * 
” 7 | * G 1 8 + * 0 4 4 
1 SS 0 we.” — ———ů — 4 A * * 
** - * d # 
4 — 
* 


4 Fl 45 5 8 ee e n, 
_ i. Ee ” 

Mi dre becauſe the cube of. 40) is «is AY aue! torke 111+ x 
= * 5 - ./ three firſt periods, I take in three of the laßt figures by d, 
= . Lets 5 vin, but if this method in any caſe ſeems not to hold 

Wy . - Wye, you may. proceed according. to the rule, viz. b) 

3 8 bene me root for NT ft ner e ee Ny 

abs »W * L | 3 * 236: OR 


4.4%. + 
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z. What 15 the cube root of 2? Anſw. 1.2599, &c 


2.0. 0000000000000 (1.2599 
=Ccube of! | 
1* x3=3)10 dividend 
2 000 two firſt periods 


| ſubduct 1,728 =cube of 12. 


12 ? x3=432):720 dividend 


2. — three firſl periods. 
ſubducend 1.953 125 the cube of 1. 25 
125 12x 3=46675)468750 


2.000000000=the 4 firſt periods. 
ſubducend= 1.995616979=the cube of 1,259 


125 7 5 K3=475524J43830210 6 dividend, 


4. What i the daf; or 1 root of 12 3095020097, 


) 12309502009375(415 root. 
104] 


— 


— 4 — 


70 2, * $=1280)2069= the Te dividend * 


— 


8 eee two gl petiodss 


ſubducend=115856201=ihe 3th power of i; 


11 * 5= = : 14120805) 72388190=the « dividend, | 


Ko? 1230950200375 =the Jene. 
Sen =ag 
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5- What is the 7th root of 3829. 865 5395 5078125 


in fac} 

9 A . numbe 
3829,86553955078125(3,25 l 

TS Fa. gure 

31 =2187 ; It div 

=1\6 | then: 
3 X7=5103)16428 dividend 13, WO 
— — And 1 


3829865 5 395 Stwo firſt periods, tines 
32 | 2234359738368 mthe ſubducend. 335 we 


he _- 382 *X7 = 75 16192768)39389170275 dividend : 10 
% 5 8 — | 71 f 
i 325 ) 7=382986553955078125 Subducend 99075 
bal 5539550} * 
\ o ͤ remains e N. 
c : 3. 
1 6. Wat is the gth root of 1630 
4045295 4761505 1269531257 9 * 
„ 40452954761505125953 125 (25 root. 10. 
31 iges - „ f 
| *5 8 8 ; : | 11. 
3 ' X9)2076cg dividend ” 
„ 40452954761505=two firſt periods. 13. 
32 = 35184372088832=ſubducend. F: 
— 5 CO or op BS bu 14. 
321 * x9) 5268582672673 1 dividend. 15 

325 0452954761505 126953 125 Subcucend, 
1 „ remains * 
In «dividing the dividend by its reſpective Wiſer, the 1 55 
quaticat figure will ſometimes come out e, by 10 15 


— 
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in ſuch caſe, the ſubducend will be greater than the 
number of periods from which .cis to be taken: thers- 
tore you may any time kno io to diminiſh the quotient 
figure if it happens to be oo large. In example 3d, the 
It diviſor 3, may be han z times in the dividend, 10, but 
then the ſubducend ariſing therefrom, viz. the cube of 
13, would be greater than 2,000 the two firlt periods. 
And in example 5th the diviſor 5103 wou'd go three 
ods, tines ia the dividend 16428; but then the 7th power of 
d. 33, would be greater than the two iicit periods. 


7. What is the biquadrate root of 
10353305 5499747. 5 180024563367 
Purſt extract the ſquare root and it makes 3217635 2,8 
end. (3844. gain extract the ſquire root of 3217655 2,8 
6584 and you'll have 5672, 438 for the root required. 
dee Note 3. page 234 | 
3. What is the biquadrate root of 
1630362, 525425216256? Anſw. 36,004. 
9 What is the cube root of 4667155 3.728064 
1 Aniw. 360, o4 
10. What ĩs the cube root of 182519501173, 877531672 ! 
Anſw. 5672, 438. | 
11. What is the fifth root of 2? Anſw. 1, 148699 & c. 
12, What is the fifth root of 83494 16423424 f 
Anſw. 384,3 &, 
13. What is the ſixth root of 21035896, 127357 
Aafw. 16,01474 &. | 


14. What is the ſeventh root of 123117154 3132409344? 
Anſw. 384,42 &c. 


Ta extra any root of a vulgar fraction. 
. . 


1. If the given fraction be a complete power, i. e. have 
the a finite root of the kind required, extract the root out of 


but 


the rumerator and denominater, tor the terms of the root 
) oo 2, But 
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2. But if the fraction is not a complete power, reduc 


it into a decimal, and then extract the required root, 


3- Mixt numbers may either be reduced to imprope 


fractions or deeimals, and then extracted. 


r 


1, What is the cube root of. 27 
343 


2. What is the cube root of 8% ? Anſw. 2,08 


Anſw. . 


3. What is the cube root of C2 
| | 7297 

4. What is the cube root of *? Anſw. . 949 &c. 

5+ What is the cube root of 4211? Anſw. 340 


The APPLICATION of the Cube Row 


DR 03k TMK 
1. To find the fide of a cube that ſhall be equal in fair 


Anſw, 3. 


- dity to any given ſolid, as a cone, priſm, globe, cylinder, &. 


Rug. Extract the cube root of the ſolidity for tis 
de of the required cube. 


Ex. If the ſolidity of a coue priſm, globe, or ꝙlindt 


be 15625 inches, what is the fide of a cube of cqui 


_ folidity ? The cube root of 15625 = 25 inches the Au 


g All fimilar ſolids are in proportion to one anothe! 
as the cube of their ſides, and all ſph-res as the cube d 
their diameters. 


II. The fade of one cube being given, to find the fide of ans 
7her cube, that fhall be 2, 3» 4 times, Oc. greater or 40%. 


RulB 1. To make a cube any numter of time 


greater, & the cube of the fide by that number, Wo ei 
85 1 2. 0 


cr. the cube root of the product. 


1. 
cube of 
quotiei 


Ex. 
6 inche 
of anot 
the forn 
Mult 
product 


III. + 


numbers, 


Rui! 
the cube 
number, 
leis mea 
dortiona 


Ex. 1 

0 and 5 
Firſt 
30. thi 
Pro 

2. W 
la 


0240 


2. To make a cube any number of times leſs, the 
cube of the ſide by that number, and the cube root of the 
opel quotient will be the ſide required. 


Ex. 1. If the fide of a cube be 12 inches, and its ſo + 
lidity 1728 ; required the ſides of fix other cubes, whoſe 
ſolidity of the firſt three ſhall be 2, 3, and 6 times greater; 


ct the latter three 2, 3, and 6 times leſs than the given 
cubes. 


N 15, 1 Alſo 1728 4j ) =17-3 and 
172886 1 = 21:8 the ſides of the greater cubes, 
V Tiszz = 95 Al / ad] = $3 and 


1928-6} = 6,6 inches, the ſides' of the three leſs- 
cubes, | 


duct 


10 81:0 


Ex. 2. There is a ſphere, or globe whoſe diameter is 


6 inches and ſolidity 113,097 ; what is the. diameter 
of another ſphere whole ſolidity is 8: times greater than 
20% Ml the former? | 


Multiply 113,097 by 8, extract the cube root of the 
fil product, and you'il have 9.6 the diameter ſought, _ 
| for , 
„Se III. To find two mean proportionals between two given. 
2 numbers. | E 
j 


Rus. Divide the greater number. by the leſs, takes 
the cube root of the quotient, which, X.ed by the leſs _ 


linde number, gives the leſs mean, X the ſaid cube root by the. 


42 lels mean, and the product will be the greater mean pro- 4 1 "ok 
— dortional. 5 1 11 : 
notbe Ex. 1. What are the two mean. proportionals between 
ube og and 5762 N 
Firſt 576 29 64, whoſe cube root is 4. And 94 
of an 36. the leſs mean. And 30 x4=144 the greater mean. 
8. Proof 9: 36 :: 144: 570. „ 1 
tim 2. What are the two mean pro portionals between 8 an: 
nd ei iz? Anſw. 32 and 128. ee e 


2 „ 1 Like 


| | Thenas 44:55,44 z 
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Like ſolids are in a triple pre portion to their homo- 
logous, or like, ſides, diameters, lines, &c. Therefore 
the weight of globes are as the cube of their diameters, 
and the burthen of ſhips, &c. as the cube of their like di. 
mentions. | . 


QUE TEF-1: 0, Nv 


1. If a bullet, whoſe diameter is 4 inches, weigh glb, 
what will a bullet of the ſame metal weigh, whole Gia- 
meter is 8 inches ? 

Firſt 4X 4 X4=064, and 8X8 x8:=512, 
Then as 64 : glb. 2: 512: 721b, Anſw. 


2. If a bullet whoſe diameter is 4 inches weighs lb. 
What is the diameter ot another bullet of the ſame. metal, 


whoſe weight is 72lb. ? Here Xx 4 X4=64, the cube of 
de diameter. Then | 


As glb. : 64 :: 721b. : 512 whoſe cube rcot is 8, 
the Anſw. | | 


3. If the diameter of a globe be 1 inch, and the ſo 
lidity thereof ,5236 of an inch; what is the ſolidity of 2. 
nother globe, whoſe diameter is 10 inches? 


cube D. ſolid, cube D. ſolid. 
As 1 32 495236 :: 1000 : 523, 6 inehes Anſy. 


4. If the length of a ſhip's keel piece be 44 feet, depth 
of the hold g feet, and midſhip beam 20 feet, what mull 
theſe dimenſions be in another ſhip of the ſame mould to 


carry a double burtien ? 


The cube of 44 xed by 2 = 170368, whoſe cube root 
is 55,44 feet for the keel's length ſought. 


20 : 25,22 midſflip beam. 
'9 11.31 depth of the hold. 


Thus you ſee, having found any one of the dimen fions 
We. reſt may be had by the Rule of Three, _ 
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$ XXIV. Arithmetical Progreſſtin. 


Rithmerical Progreſſion, or Propert ion, is u hen nurr 

bers do proceed by cqual differences, either increa- 
fing or decreaſing. Such a rank of numbers is ſometimes 
termed a ſeries. If the ſueceeding terms of a progreſſion 
exceed each other, it is called an aſcending pꝛogreſſion or 
ſeries ; if the contiary, a deſcending ſeries. 


As, 1. 2. 3. 4. 5. 6. 7. . cis an aſcending eres, ine 
cieafing by tre continual addition of (the common differ- 
ence) i. And 8. 7. 6. 5-4: 3. 2 I. &c. is a deſcending. 
fries, decreaſing by the continual ubtraction of 1. 


Note. The firſt and laſt terms of a progreſſion are called the 
; reams; and the other terms the means. 


TH 0 RB M4 


In any number of continued arithmc tial preportionals « 
1 1f che number of terms be even ; the ſam of the ex- 


treams, and that of every two terms equally Gittant from 
them, are equal. 


2. If the number of rermsy be odd; then thoſe ſums ae 
equ al to the double of the middle term. 


As ſuppoſe 2. 4 6. 8. 10. 12. be an even number of; 
terms, then 2 +12z=4 +10=6+3 ; and if 2. 4. 6. 8, 10. 
be an odd number, then 2 4 10 6 X 2. 


In Arichmetical fe greſſion, theſe five 1 are to be 
obſerved, viz, 


fF Leaſt Ferm j | - 
Greateit Term 


| Number of Terms 
{ Sum of the Series j 
Any three of theſe terms being given, the other two are 
eaſily found. But not having room here to treat the 
whole at large, I ſhall therefore be obliged to expreſs 
the rules (or tleorem:) algebraically,. — ſome. of the 
nnn The. 


* * e f | % 
4 


n 044 
13-45 ee 
„ nh 


en is far the beſt way of expre 


| 4: RF 
I be rules ah oben Are ee (Which in my opini. 
1 


ng them) may be eaſily un. 


derſtood, and applied, by a common Arithmetician; aud 
turned into werds if required. 


> 1 O85 £3; 


I. Given one of the extreams, the common difftrence (4), 


and the number of terms Cn of an arithme wal ſeries ; to find 


1. The other extream. 2. The Jum of the ſeries (8). 


1,RUuLE. } 


( e=l+d xn =1 That is, to or from 


I g- dn —1 $ the given term, accord - 


ning as it is the leaſt or preateft, add or ſubtract the 
= - product of the common difference & ed into 1 leſs than 


the number of terms, and the ſum or difference will be 
the term required. 


2. Ryör k. c=g+lxEn :; That is, multiply the ſum of 


the extreams by half the number of terms, and the Pro- 


duct will be the ſum of the ſeries. | 


XX 4A:MEPL E234 


1. What is the greateſt term. a:d ſum of an arithme- 


' tical ſeries, whole leaſt term (I) is 5, common difference 
(d) 3, and number of terms Cn) 52 ? | 


1. Ru LR. g= +3 x51=158, the greateſt term. 


2, RULE, $==158 + 5 XK 25 2==4238 the ſum of the ſeries 


* 2. Given the greateſt term (g) 128, the common diffe. 
. rence (d) 4, and the r.umber ot terms (H). 33. to find (I) 
| the lezit term, and (s) the ſum of the ſeries. 1 


1. Rule. l=128—30 x:=8 the leaſt term. 


ſeries. 


2. Rult, $=,28+8X31+2=21c8:the ſum of the 


3· If a debt can be diſcharged in 2 years, by paying 28. 
the firſt week 55, the ſecond, and ſo on, encreaſing every 
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week's payment by 38. What is the laſt payment, and how 
much the debt? An w. The laſt payment will be 
151, 11s and debt 813 l. 16s. e 


4. What is the greateſt term, and ſum of the ſeries 
0+1+2+3+4 &c. conti ued to 1000 places? Anſw. the 
greateſt is 999, and ſum of the ſeries 24975. 


II. Given the extreaus (l and g) and number of terms © 
(u,) to find, I. the common difference (d), 2. the ſum of 
the ſeries (). f 


1. Rul E. d=g—l=n—1: That is, divide the 
difference of the extream> by 1 leſs than the number of 
terms, the quote will be the common difference. 


2. RI E. s5s=I+gXzn: As the 2d, Rule Prob, I 
% 


1. Given the extreams 5 and 158. and the number of 
ter:ns 82 3 What is the common difference, and ſum of the 
leries ? ES, SE eB EE net oy i 
common difference, ETFS „ 

2. RULE, 5=g+1X+n=4238 the ſum of the ſeries, 

2. Find three arithmetical means between. and 12. 

Here the number of terms is 5; thetefbre 12—2 44 
=2x the Cumin difference. 22 

Then 21 21 2, the 2d term; 41 T2227, the 3d 
term; and 7 +25 ==0Q£, the 4.h term: Therefore the re- 


quired Means are 42, 7, 91. And the ſeries, 2, 45 7» 


4 


Note, Any arithmetical ſeries may be conſtrufted, from any 
girea term, ind wich any siven difference, thus, for an aſcend- 
ing lens, add the diikelcuce to the firſt term, the ſum will be 
tie {ecord 3 add the diiference to the ſecond, the ſur will be 
tue third ; and fo on, continually adding the difference to the 
term 1ait found tor the next ſucceeding term. And for a de- 
(cutting feries, ſubtract continually the common difference for 
tc leveral ſucceeding terns, If 
| 3. 


16 


3- If the extreams be $ and 128, and the number of 


terms 31; What is the common diff:reace, and ſum 7, | 
cf the {cries'? Anſw. The difference is 4 and ſum 2103, ſum, | 
numbe 
4. What debt can be diſcharged in 2 years by weekly 
payments in Arithmetical Progreſſion, whereof the ff * 
term or payment is 2s and laſt 151, 118. and what is tie , ther 
common difference of the ſerie; of payments? 
Anſw. The ditterence is 45. and the debt 8x31. 165, 
Til. Gizen , g (rhe eæxtreaus, ] and d (the common df J. I 
ference,) to fu d n ard S. | | ſeries 4 
| h differer 

1 Rule. ng -I dd: That is to the difference 3 
of the extream add the common difference; divide the WM terms. 
the ſum by the common difference and the quote will be 
the number of terms. 2 P 

Pa | ference 
— ey EEE WM) o — — 1 : 
2. RuLE. S==p +1X8E +d=d: 11. e. S=9g +1 Xx, 2. Tf 
nee TE 
EA A MM FS BB differen 
o x o ( 

1 Given the leaſt extream (1) 5, the greateſt (20 58 he con 
and common differ nce (d) 3 E required (n) the nuln beck 3, To 
of terme, and (5) the ſum of the ſeries. by wes! 

— og 55 pay m en 

1. Ru k. n=g—l+d=d=158—5 + 33 52, the what wi 
number of terms. As 

nſu 
— — 7 6 . 
0 2. Rol. i588 45 X35 2=4239, the ſum of th Cebt wi; 
criess | 
| | 2 : 

2. If the extreams be 8 and 128, and the cemmon " A 0 
ference 4. hat is the number of terms and ſum of * erm 
ſeries? Anſw. Tae number of terms is 31, and the un , Ry 
15 2 08, | 

1 a . OP > 4d= 

3. What debt can be diſcharged, 2 e 2. 0 Ks 

c \ rſt weeks payment is 28. and tne payne E 
r lente u Heels by 43. n ee tat ple” 
every veck tollowing to in : | ond, b 


went be asl. 115? Anſw., The debt is 8 zl. 165. and . 
be diſcharged in two years. | Y 


4 


640 


IV. Given l, g, and s; te findn, and d. 


1. Rurr. n=25s=g+1: That is, divide twice the 
ſum, by the ſum of the extreams, the quote will be the 
number of terms. 


2. Rure. d=gg—ll>25—g—1: Or having f 
then 4, may be found as in Problem II. . 


EX AMPLE SE 


1. If the extreams be 5 and 158, and the ſum of the 


ſeries 4238, what is the number of terms and common 
diference ? 


nee 1. RULE. n=4238X2+138+5=52 the number of 
the terms. | 


i] be | | 
2 Rule, d=158—g—52—1=3, the common dif- 
ference. | 
X50, 2, If the extreams be 8 and 128, and the ſum of the ſe 
ries 2 108: what is the number of terms. and the common 
difference? Anſw. The number of terms in 31, and 
263 the common difference 4 F 
unde 3, In what time will a debt of 813]. 16s, be diſcharged 
by weekly payments in Arithmetical Progreſſion, the firſt 
„ del 22 ment being 28. and the laſt payment 151. 11s. and 
di vbat will the common difference of the ſeries be? 
0 Anſw. The common difference will be 38. and the 
of tue eebt will be diſcharged in two years. 
on d V. Given one extream, the ſum of the Jeries, and number 


of terms; to find the other extream, and common difference, 


he ſun 300 3 
n ie = Lang 


at tn! 
ay ne 
alt pa} 
and . 


2. | d=25—2nl--rnn-—n, the leſs extream being given. ! 
g f d==2ng—25—nn—n, the greater ext. being given. 
Or naving botb the extreams, d, the com. diff. may be 
found, by prob. 2. or 4. 
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EXAMPLES 
1. If the leaſt term be 5 (1), the number of terms $2 (n), 


ard ſum of the ſeries 4238 (); what is the greatel 
term (g), and com. diff. (d)? | 


1. RULE. 824238 x 24-52—5==158, the greateſt term. 


2. Rule. d=158—5-51=3 the common difference, 

2. If the greateſt ext eam be 128 (g), the number of 

terms 31, and ſum of the ſeries 2108; what is the leaf 
term, and common difference ? | 


1. RULE» J=2108 Xx 223 128 g the leaſt extream, 


and d=4 the com. diff, 


3. A debt of 8131. 168, can be diſcharged in 2 year! 
by weekly payments in Ajichmetical Progreſſion, the leaf! 
term or payment being 28. wiat will be the greateſt pay- 
ment, and the com. diff. of the payments? Anſw. The 
com. diff. will be 3s. and the laſt payment 151. 118. 


VI. Given d n, and 83; to find l, and g. 


Rule, lz Id, and gg +2 xd, That 
n _— n 2 


is, divide the ſum of the ſeries by the number of terms 
then to and from the Quotient, add and ſubtract half the 
product of the common difference into 1 leſs than the 
number of terms, and the ſum and difference will be the 


two extreams. 
„„ 


1. If the common difference be 3, the number of term: 
32, and the ſum of the ſeries 4238; what are the en 
treams? 


Firſt 11 X3=8 the leſs extream, 
52 5 
Secondly g= $23 + _ x 3z=158 the greateſt ext, 


2. If thecoa.mon difference be 4, the number of tern 
31, and the ſum of the ſeries 2109 ; What are the e 
treams ? Anſw. 8, and 128. | 
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1. If a debt of 814]. 168. can be diſcharged in we 
years, by weekly payments in Arithmerical Progrefſiong 


* whoſe common diffe ence is 38. what are the fir and 
0 lalt payments? Anſw 28. and 151. 118. | 
rm VII. Given ene of the extreams,, the COMIN difference (d) 


| ana the ſum of the jeries ( to find the ather exiream and 
ice. ¶ number of terms (n) | | 


of — 
cal b fed +a —jd. 

I, RuLEr, + = 8 2d. 
am; 1814 — 812 e 
rear? n=yi+l+id old F100 1 
leah Ml 2: Rule. & 4 Ns 
The n = 2d STV TA —20s 

— 7 | 
Or, having now both extreams and the common dif- 
ference, the number of terms may be found by the firſt 

That W rue of Problem III. 
. Note, That © denotes the difference or exreſs of any two 
ür the numbers 01 quantities. | 
n the | 
be the E N A M f LE 


1. If the leaſt term be 5 (I,) the common difference 
3 (d), and the ſum of the ſeries 4238 (d); what is the 
term: ereateſt term, and the number of terms. 


he er 1. Rule. g= 


VE +4558 13156 
he greateſt term. 8 


_—_ 


„ Rule. n= 94238 K2 2-5 3 


A 


of term —z3=52 the number of terms. 
the el 3 a 


| Or, n 158— 573 3852. See Rule 1. Prob. 3. 
E Y 2, If 


6249) 


2. If the greateſt term be 128 (g), the com. diff. 4 (0), 
and the ſum of the ſeries 2108 (s); what is the lead 
term, and the rumber of terms ? 5 

Iſt. 1=24+V 128 +74 x128 +14—2108 X2X4 | _ 
the leaſt term | 

Secondly n=128—8+4=4=31 the number of terms, 


3. In what time will a debt of 8131 168. be di cha g- 
ed by weekly payments in Arithmetical Progreſſion, ihe 
firſt term or payment being 28. and the common difference 
38. and what will the laſt payment be? Anſw. The lat 
payment wil; be 151, 118. and the debt will be diſcharged 

In 2 years, | 


— ——ů— OO” — 4 — 


XXV. Geometrical Prags eſſon. 


Eometrical Progreſſion, (or proportion continued), 

is when a ſcries of numbers do proceed by cqu:l 

ratio's, that is, by one common X er or — ſor, eithe in- 

_ creaſing or decreaſing ; that is, either aſcending 01 des 
ſcending. | 

. ; 1, 2, 4, 8, 16, 32, &c. is an aſcending (om. ſeries, 


32, 16, 8, 4 2, 1, is a deſcending Geom. ſeries, 
F HRE ORS. 


In any number of continued gecmetrical proportional, 


1. If the number of terms be even; 
'T he product ot the extteams, and that of every two 
terms, equally diſtant from them are equal. 


2. If the number of terms be odd; 


Then thoſe products are each equal to the ſquare of tb 
middle term. | | 


As 1, 3:9, 27, 81, 243, 729, 2187, even. 
Thus 1x2187=3 xX729=9 x 243=27 X81, 


Or, as 1, 3, 9, 27, 81 243, 729, odd; 
Thus, 27 X27 = N S X 243729. 
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In Geometrical Progreſſion, theſe five things are to be 
obſerved, viz. | 


J] Firft or leaſt term, fl 
Laſt or greateſt term, which 
The Ratio (or com. x er or for) > put 4 = 
| n. 
Us. 


Number of terms 
Sum of the ſeries I 
Any three of theſe terms being given, the other two 
are caſily found. | 


ll 
r. 


CK OB 8 


I. Given one of the extreams (a or 2), the ratio (r), and 
the number of terms n to fad the other exiream ( or a), 


and the ſum aft he ſeries (S). 


n—1 
Z=aXxr „ when ais given. 

ä N divide the 
az r „ when z is given.] given ex- 
tream by ſuch power of the ratio waoie index is one 
leis than the number of terms, and the product or quotient 
will be the required term, according as it is the greater 
or leſs ext eam. | 


2, Rule, 1333 ö 

6 S ZEL—ATT [+7 
ratio, from the product ſubtrac the leaſt term, then di- 
vide the difference hy the ratio leſs 1, and the quotient 
ill be the ſam of the ſeries. O., divide the difference 
of the extreams by the ratio leſs 1 ; to the quotient add 
tie greater extream, and it will give the ſum of the 
ſerles. | | 


That 15, 


. Nile multiply or 


That is, X the 
greateſt term by the 


EXAMPLES 


1. Given the leaſt term 3 (a), the ratio 2 (r), and the 


2 Here 
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Here rz which being involved to the 11th power 
is 2048: viz, to a power leſs by i than the number of 
terms: then by the 


1. Rule. z=3 X 204826144 the greateſt term. And 
by the 

2. Rule. 6144 x 2—z-2—1=12285 the ſum of 
the ſeries, 


2. It the greateſt term be 1410727 (z), the ratio 4 (r), 
and the number of terms 10 (n); what is the leaſt term, 
ard the {um of the ſeries ? 


Here, r= 45 whoſe ꝙth po wer is 262144, then by the 


1. Rule. a==1310720—262144=5 the leaſt term, 


2. Rule, s=1310720—5-4—1 +1310720=174762; 
the ſum of the ſeries. 


3 What debt will be diſcharged in a year or 1: 
months, by paying 3s. the firſt month, 93. the ſecond, 
27s. the third, and fo on, each ſucceeding payment be- 
ing tebble the laſt; and what will the laſt payment 
bc? Anſw, the debt is 398581. and the laſt payment 
26572). 18, : 

II. Giver a, r, and 2, to find s, and n. 

1 Rule. sz r—a=i—1: the ſame as 2d Rule, it 
prob I. 

2. Rule, n= 10g 2198-3: + 1: That is, divid 

Log. r 

the difference of the Logarithms of the extreams by ti: 
logarith of the ratio; add i to the quotient, and the ſun 
will be the number of terms, O: civide the greatel 
te m by the leaſt ; find what power of the ratio 25 equal 
to the quotient ; then add 1 to the index ot that power, 
and the ſum will be the number of terms. 


E XA MMPLE 6, 


I. Given the extreams 3 (a), and 6144 (z), and the rati 
2 1); required the Jum of the ſeries (5), and the 
erm (u). | 


1 Ri le, 


number 


1 
before 


4. 


Or 
divided 
will be 

3. it 
4; wh 
terms ? 
Antw, 

3. V 
in Geo: 
the lait 
will it b 

Anſw 
a year. 


ITE. « 


} 
Her ext: 


Rule. 


| 


Or, h. 


[ms me 


J. If t 


2285 (+) 
20, and 


(298 3 


Wer I. Rale $=06144 X2—J=2—=1= 12285 the ſam as 
r of il before. 

Log. of 6144 is 3. 7884512 

Log. of 3 is o. 4771213 


And 1. Rule. 


——ů — es 


Log. of 2 is o. 301 300) z. 3113249(L1 
| +1 


1 of — 
The number of terms n. 12 


(r) Or thus, 6144=3=2072, which being continually 
' divided by the ratio (2), the number of thoſe diviſions 


m, will be (11) the number of terms wanting one. 

15 2 If the extreams be 5 and 1310720, and the ratio 

4; what is the ſum of the ſeries, and the number of 

terms ? | 

762; Anſw. The ſum is 1747625, and the number of terms 10, 
3. What debt will be diſcharged by monthly payments 

r n Un Geometrical Progreſſion, waeceot the firlt is 38. and 

cond, the lait 265721, 18. tae ra io being 3; and in what time 


be. vill it be diſcharged ? 
| Anſw, The debt is 398581. and will be diſcharged in 
a years 

III. Given I, s, ans one of the extreams ;. to find the 
ther extreams and the number of terms (1). | 


ment 
ment 


le, in Rule. JL rs Ta- t; when the extream a is given. 
a=ar rs rs; when the extream z is given. 


divide n=log. z—log s+12—sr=log. r: by having 
vv thei? Rule. 4 (z) ine greater extream-« 

T5 n=log. sr +a— —log. a-Liog. r: by having 
reatel (a) the leſs extream. 


equi Or, having found both the extreams, the number of 
ow er Beer ms may be found as in problem 2. 


„ & MF LE 6 


1. If the leaſt term be 3 (a), the ſum of the ſeries 
2285 (5), ald the ratio 2 (r z what 1s tie greatelt tern 
, and tue number ef terms (n) ? | 

| 3, 1. Rule. 


Le ratil 
ther ( 


Ri le. 


1 


1. Rule. 212285 2, 4 3—12285 =2=6144 the 


greateſt term. 


And the number of terms (found by prob. 2.) 1. 


2. Given the greateſt term 1310720, the ſum of the 
ſeries 1747625, and the ratio 4 ; what is the leaſt term, 
and the number of terins ? 


. Rule a=1310729X4+1747625—1747625 X4=j 
the leaſt term. And the number of terms 10. 3 WY 


3. In what time will a debt of 1328601, be diſchargel 
by monthly payments in Geometrical Progreflion, where. 
of the firſt term is Zl. and the ratio 3; and what will th 
laſt paym. nt be? Anſw. The laſt payment will be 
8857371 and the debt will be diſcharged ia a year, 

IV. Given a, n, and z; to find er, and s. 


” 


T 


1. Rule. r=z—=a ] n—1; That is, = the greater et 

tream by the leſs, and extrad 

ſuch root of the quotient whoſe index is equal to th 
number of terms leſs ; 


1 
— — 


2. Rule. s | —3, Za) n — en : Or hav 
ing found the ratio, the ſum of the ſeries may be found, 
as in problem 1. 


EX 1 M r 1 * 8 


1. Given the extreams 3 (a), and 6144 (r). and the 
number of terms 12 (); to find the ratio (), aud ti 
ſum of the feries (s.} 


1. Rule. 16 44— lr = 2 the ratio: That" 
6144 322048, whcie 31th root is 2. 

2. Rule. 5 25144—3 2, 4614412285 the fum" 
the ſeries. | | 2 


founc 


Probl 


( 254 


2. If the extreams be 5, and 32805, and the number 
of terms 9; what is the ratio, and the ſum of the ſeries ? 


— 


>> 
: ER 
= 9 2 
— 
— — — - 
a. — IE 


El * 
— > dar — — n — = — 85 , 
Pay” —— = — — — —— — - 


| Anſv. The ratio is 3; and the ſum 49205. Tp 
2. 3. What debt can be diſchatged in a year by monthly. 0 
F the payments in a Geo etrical Pcogrethon, wheregt the hiſt i f 
ert payment is 10s. and the lait 88573 5. and what will the „ 
ratio of the ſeries be? Rk 
Anſw. The ratio will be 3, and the debt 132 360l. 4 
45) 15 j 
V. Given a, z, and s; to find Tr, and n. if 
arped 1. Rule. r S- aA —5S—Z g 
bete | log. 2 — log. a | 
IU the 2. Rule, h= A —— + :. Or, having 
I be log. s—a — log. o—2z 
found r, n may be found as in Problem 2. 
"AA: MP LE: $s 
er en. 1. Given the extreams 3 (a), and 6144 (2), and the ſum 
-xtrad of the ſeries 12285 (5) to nnd the ratio, and number of 
to tive terms, 


1. Rule. r=12285—3+12285—6144=2 the ratios 
And 2dly niz found by Problem 2. 


2. If the extreams be 5, and 32805, and the ſum of 
the ſeries 49205; what is the ratio, and number of 
terms ? Anſw, The ratio is 3, and the number of terms g. 

3 In what time will a debt of 132560l, be diſcharged 
by monthly paymehts in Geo.nerrical Progrettion, the 
irit payment being 10s. and the lau 885731, 1os and 
what is the ratio ot the ſeries? Antw. The ratio is 3, 
and the debt wall be diſcnarged in a year. | 
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VI, Giver r, n, and 8, 10 find a, and 2. 
1. Rule. 4a 2 Ts — 5 — 4 


8 1 3 : 
2. Rule 2 r =, r, X sr . Or, having 


found the leaſt term, the greateſt may be found by 
Problem 1. E X- 


n 


E AM FL E. 


1. If the ratio be 2 [r], the number of terms 12 [a], 
and the ſum of the ſeries 12285 Ls]; what are the ex- 
treams ? 


n 8 p21 
Here 1 = 12th power of 2, viz. 4095; alſo 
= 2 Iinvulved to the 11th power, viz, 2048; 


OY 2 —1 1 | 
— = — : Then per 
n : 
1 —1 4295 49235 
| 1 
1. Rule, a= —— X 12285 =z the leaſt term. And 
by the 4295 | 
I 


2. Rule, 2 — X 12285 X .048=6144 the greateſt 
term. 4095 
2. Given the ratio 3, the number of terms 9. and the 
fam of the ſerics 49205 ; What are the extreams? 
Anſw. 5 and 32805. 


— 


Of uecreaſing Geomeirical Progreſſion. 


N finite decreafing progr:/jjon the ſame rules will ſerve 
I the like Problems, if the ſeries be inverted, fo that 
the leaſt term be the firſt, and theigreateſt the laſt. But in an 
infinite decreaſing pregreſſion or ſeries, that is, wnen the 
number of terms are zntnite, then fhall (z) the laſt term, be 
equal to (0) nothing. For becaufe n, and conſequently 
* js infinite, 2a os for it is !eſs than any aſ- 
ſignable rumber whatever. Ihe tum of ſuch a ſeries 
$=4 XI—1—1 ; wich is a finite ivan, though the num- 
ber ct terms be infiuite, 


P ROB L E MS. 


I. Gwen the firft term [a], and ratio [r], of an infenite 
decreaſing progre(jion, ar /eries, io find the ſum of ihe /jerits 
[51 mu 


1 
finite. 
He 
ſeries 


4: 

whoſk 
C 

. 
VIZ, t 
2nd ic 
is 28, 
miles, 


Tha 


io tet 


thing 1 


II. 


deſcena 


Ry] 
the ra 
maind 


"FS, » 
an inf 


Rul, 
term, 


. 
ratio 1: 


3. 8 


nally, 
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1. Rule. sa Nr r—1. That is, EY the product of 
the fiiſt term and ratio, by the rao leſs 1. 


EXAMPLES: 


ws 1. What is the ſum of the ſeries 1+Z+ 1+ &c. in- : 
a finitely continued ? | \ 
7 ih 
Here $==a X r=—r—1=1 Xx 2-2—1==2 the ſum of the * 
ſeries required. Þ 
2. What is tbe ſum of the infinite ſeries „666 &. | 
whoſe ratio is 10, and firſt term ,6 ? it 
Anſw. sn, Xx lO the ſum required. | 
nd 3. Suppoſe a body to move eternally in this manner, rl i 
viz, the firtt hour 20 miles, the 2d 19 miles, the 3d 1823 1 
and ſo on in the ſame Geometrical Progreſue n whoſe ratio 1 
eſt is 75, how far will i: move in an eternity? Anſw. 400 1 
miles. bl 
he That is, a moveable body continuing its motion in that ra- 1 
tio eternally, Wouid only run 400 mites, or more than any 9 
thing that is leſs than 400 miles. | Wl 
Senn: 4 . 2 . 1 ] i 
II. : Given the ratio [1], and the ſum [s] of an infinite 1 
aejcending ſeries; to fund the firft term [ a}. 0 
rve Rule. a=ri—$s-r. That is, from the product of 4 
hat the ratio and ſum, ſubtract the ſum, and divide the re- 10 
an mainder by the ratio. "i 
the | 
be rr PL Þ$ ve 
tl 1. Given the ratio 5 Lr] and the ſum 4 = ,25 [s]of 
al- an infinite ſeries ; to find the firſt term (a). 
res. FR — 
. Rule. a==5 & „25 —. 25 , 2 or one /i/th the firſt 
term. 8 ' 
2. What is the firſt term of the infinite ſeries whoſe 
| ratio 1s 10. and ſum ;? Anſw. +, ; 
1 | 3+ Suppoſe, that a body, if continued moving eter- 
- % Pally, would move over 400 miles; and in ſuch manner, 


that 


E 


that the ſpaces paſſed over at the end of cach hour, are 
in a deſcending progreſſio, whoſe ratio is 19; how 
much does it move the firit hour? Anſ 20 milics. 

III Giwen the ſum [+], and foft term [u], of an infinit 
deſcending ſeries, to find the ratio Ur]. 
Rule rs =s—a. That is, divide the ſum by the dif. 
ference between the ſum and firit term, for the ratio. 


V 


1. Given the ſum 2, 25 [+], and firſt term on? =. 2 
[2], of an infin te deſcending ſeries; to find the ratio [e]. 

Rule rs =S -a. 25 25—. 2 ö the ratio ſought, 

2. What is the ratio of an infinite ſeries, whoſe firſt 
t rm is 3j, and ſlum 3? An 10 

3. If a bo y, in an eternity, move over 400 miles, ia 
ſuch ſort, that at the end of any equal intervals of time, 
the ſpaces moved over be 'n a geometrical progreiiton ; 
what will the ratio of the ſeries be? Anſw. 19 


2 


XXV I. Of PERMUTATION, 


ERMUTA TION is the changing or varying the 
order of things. | 


Rule, Muliiply all the given terms continually one 
into another, and the laſt product will be the Anſwers 


Exam. 1. How often might a family of 7 perſons dine 
together, and be placed every day in a different poſicion! 


IX2X3X4X5X6X7=5040 days the Anſw. required. 


Exam. 2. How many changes may be rung on 12 bells, 
and how long would they be ringing but oace over, al- 
lowing 3 ſeconds to every round ? | 

Anſw. 479001600 changes. The time 1437004500 
ſeconds, = 45 years, 27 weeks, 6 days, 18 hours. 


XXVII. 


ſwell! 
] ihall 


$1 


is Aue. 


rate of 11 


Thus 


6258) 
in $ XXVII. Inzercft and Annuittes, 


W 


u * 
ik 
Y 

: 
Li 
o 

f 

* 

* 
1 
* 

* 


© write all the rules in words at length, relating to 


2 the bufinels of Interell and Aunuities, would 

5 fel! this Treatite beyond its interded limits: therefore 
I alt cxprets the rules (or Theorems) algebraicarly. 

if. 

; I, Of a ſingle jum F monty paid either before, or Zur it 
ts due. 
TTT 

9 | For the definition, 1:e page 8. 

Ut, Let p, v, m, be put to repreſent the ſame things here 


firſt as in page 98, and r = the ratio of the rate or intereſt of 


1), for a Certain time, as a year, &c. Then by propor- 
a uon. | 


10 | 
we, ii the intereſt of the principal (p) 
on; As for a year. 
I yr. : pr: n; pro, the intereſt of p for the 
time n. 


Then p4 prn, = the amount or arrear at the end of 
the time 8 


4 


Hence we have theſe four Theorems, 


g the | 
1.m= p+prn, when p, r, n, are given. 
_ N this Thecrem Table I. was conſtructed. 
r. 5 mr +, when m, „n, are given. 
dine 3. n = m- p- pr, when m, p, r are given, 92 
cion ? 4. r m—p- pn, when m, p, n, are gien. 1 % 1 94 
nired, 


Note, The ratio (r) or intereſt of il. for a year is found 


bells, bus © as 100 l.: is to its rate of intereſt : ſo is 2], to its 
nate of intereſt for a year. 


— 


7 al- 


| 100 I.: ** 11+; 038... T9.aT 3x per cent. 
4400 | hog, 15 ; 4 3 11. 9 => __ cent. &. | 


VII. . | 3 COM. 


Thus as 100 J.: 31 :: 1l. : 203 = x, at 3 per cent, 


: ( 259 ) 
» COMPOUND INTEREST. 


Let p., 5, r, m repreſent the ſ:me as before, and put 
* rt tne amount ef II. for any given time, aia 
year &c. ai che rate r. Then x may be found thus, vix. 
3 b 00 604.5: 1 1, 4c x. at 4+ per —4 
x 100. 105+ 1: 1,05 , at 5 per cent, 
and 10 on tor any other rate of intereſt. £7 


, 


innen 1px l 
In [Friar woe 11. ix::px : pxx 2d» Þ amount 
* (II. : xâ: :X: pxxx 3d) m. 


: n n 
And as 11.4 x ; : pt px==nth, years amount (m). That 
is any principal (p) or ſum ot money Ned by the amcunt 
of Il. involved to a power whoſe index is denominated 
by the number of yeals, gives its amount, Whence we 
have theſe four theorems. 


| n — 
I, M = PXX „or m log. p+iog, x Xng when p, n, X 
are given. | 

2. P= mx, or p log. m— log. xen, when 

m, n, X are given 
n | nts * 1 

3. n= x „ &, or logen = Joh. n—iog.p+ x, 

when p, n, x are given. | NE Os To 


Note. <= ſignifies a beat diviſion by x, (ſee Prob- 


tt, in Geom · Prog.) and x = m. gp; the amount of ul. at 
the given rate in the required time. . 

7 . 9: | EE 
+ mp, or X log m—log. pn, when 
p- m, n, are given. | 


Note. Table II. is ronſtructed by ſueceeſſiyely involving 
do the zoth power theſe numbers, 1.04, 1.035, 1:04, 1. 035 
and 1.03, being the amount of 11. for a year at theſe ſeveral 
rates of intereſt viz. 3, 3-balf, 4, 4-balf, and 5 45 fs 
| : + ht 2 


year's 


The ſe 
11. for 
the po 
Any ſu 
num be; 
that ſun 
as ex pre. 
deduce 


QuesT 


1. If 
amount 
Intreſt ; 


Here 
=575Þ 
ntereſt, 
Or 756 
intereſt, 


By the 
againit 7 
Years at , 


Then 
ble II. ye 
cent. CO! 
2756.6 

2. If 1 
to in 153 

Anſw. 
178. 3d, E 

3. If 5 
amount t. 


intereſt? 
compoun 


( 260) 


the power to which the firſt years amount of 11. is raiſed. 
Any ſum of money multiplyed by the amount of 11. for any 
number of years, (found in the table) will give the amount of 
that ſum of money for thc {aid number of years The ſame 


as expreſſed by Theorem 1ſt, from which the other three are 
deduced. 


* Quesr IONS Yo excercy/e the firſt Theorem, both of ſimple and 
0 compound Jnterift, 


1. If 575 I. (p), be put out to intereſt, what will it 


amount to in 7 years (n), at 4 per cent. #1mple or compound 
at iter et? | 


od Here r=.04 and x=r+1=: 04; then 'm=p+pra 
ve 575 F575 &. 4X =736l. ihe amount required at ſimple 
ntereſt, Again, m=pxx' = $75X1.041 7=756,66071, 


Or 756l. 13s. 21d the amount required at compound 
,X intereſt. 


By the Tablet. Look into Table I. under 4 per C. and 


n againſt 7 years you'll find 1.28 the amount of 11. for 7 
years at 4 per Cent, | 


Then m=575 XK 1. 2827361. as before, And in Ta- 
ble II. you'll find the amount of 11. for7 years at 4 per 
cent. com. intereſt to be 1.31593; then 575 X1 31593 
ol} MW =756-65975 nearly as before. 


1. at 2. If 1251. be put out to intereſt, what will it amount 
Ns in 5 years, at 5 per cent. ſimple or compound intereſt? 


Anſw. At ſimple intereſt 2181. 158. at compound 25l. 
178. 3d. 3.69. 1 4 


3. If gol. 10s. 6d. be put out at intereſt, what will it 


vine amount to in 30 years, at 5 per cent. ſimple or compound 
__ intereſt? Anſw. At fimple intereſt 1261, 6s, 3d. and at 
yeral Compound 21481. 78. 3d. 3.379. 

cents | 


2 0 Quxs- 


The ſeveral powers (or tabular numbers) are the amounts of - 
1]. for ſuch a number of years as is expreſſed by the index of 
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QuEsTIONs fo exerciſe the ſecond T heortm, both of fimple 
and compound intereſt. By the 2d Theorem (both fimple 
and compound) diſcount is calculated. 


1. If 7361. (m) was to be paid 7 years hence (nu) 
what is the preſent value (p), diſcounting at 4 per cents 
imple intereſt ? 


By Tab. I. the amcunt of 11. for the piven time and 
rate is 1. 28 n yr +41; then p=m—n xr+1=736> 
1,28=575 |. the prefent value ſought, 


2. If 756,65975 1 (m), was to be paid 7 years hence 
(x). what is its preſent worth, diſcounting at 4 per cent. 
compound intereſt ? | 


By Table II. the amount of 11. is 1.31593 (=1.04 
raiſed to the 7th power) for the given time and rate; then 
pm =756.65975=1 3r593=575]. the preſent 
worth ſought. | | 


3+ What principal put out for 15 years will amount to 
2181. 158. at 5 per cent, ſimple intereſt, and 259]. 17s. 3. 
3. © f. at compound? Aniw 125 l. | 


4 What principal put out for 30 years at 5 per cent 
will amount to 1261. 6s. 3d. ſimple intereſt and to 
2181. 78. 30. 3. 37 qr. at comt ound? Anſw. 5ol. 10s. 6d, 


QuesT10Ns 70 exerciſe the third Theorem beth ſample ant 
cemponnd intereſt, | 


1. In what time will 5751. (p), amount to 7361. (, 
at 4 per cent. ſimple intereſt, and to 756.6597 5l. (m),3 
4 pe cent, compound intereſt ? | 

Here D=m-—E Fr =7 36575575 x. = yea 
at ſimple intereſt. Th 


Again, is xm — P=750-05975=575=1-31593 the 


.amount. of 11, which being continually divided b 
1,04 (x) till nothing remains, the number of thoſe div 


ſions will be 7. Which x x=) years at compound. 0 

ſeek 1,31593 in Table II. col. 4. per C. ard you'll fig 

ut againſt 7 eats, the time ſought. 1 
| 2. 


2. In 
per cent 
per cent. 

3. In 
at imple 
pound 11 


Anſw 
Quts 


compoitng 
I. A 
at ſimpl, 
intereit, 
Firſt 
imple 1 
per ceat 


2dly. 
the ame 


1m 
a year a 
(mp) 
It under 

2. At 


ple inter 


tereſt, 11 


laid to 


mple 
ple 


(n) 


ents 
and 
6 


ENCE 
cent. 


1.04 
then 


eſent 


nt to 
50 3 d. 


cent. 
d to 
8. 6d, 


le ant 


k (m), 
m) 


years 


13 the 
ed b 


diu 


d. 0 
II find 


1 1 


1 


2. In what time will 125l. amount to 2181, 15s at 5 
per cent. ſimple intereſt, and to 2541. 175. 3d. 3.6qreat 5 
per cent. compound intereſt? Anſw. In 15 years. 


3- Ta what time will gol. 10s. 64. amount to 126!. 68 3d. 
at ſimple intereſt, and to 2181. 75* 3d. 3.37 q at com- 
pound intereſt, the rate being 5 per cent: each ? | 

Anſw. 30 years. | 


QuusT10Ns 70 exerciſe the 4th Theorem, both of (imple an? 


compound antereſt, 


1. At what rate will 5751. (p), amount to 7361. (n), 
at imple intereſt, and to 756,059751. (m), at compound 
intereit, 1n 7 years ? | | 

Firſt 1=m—p-pxXn=7;36=;75575 X7==,04 the 
imple intereſt of 11, and as 11. ; o:: 100l.: 4 the rate 
per Cents» 


zdly. x" or x' m pv. 65975575 131593 
the amount of 11. for 7 years at compound intereſt; then 


— — . 
x=m>p] 2=1.31593 ] '=1,04 the amount of 11. for 


a year at 4 per cent. Or thus, ſeek the number 1.31593 
(mpg over againſt 7 years in Tab. II. and you'll find 


it under 4 per cent. the rate ſought. 


2. At what rate will zl. amount to 2181. 158. at ſi m- 
ple intereſt, and to 2591 178. 3d. 3-6 q. at compound in · 
tereſt, in 15 years? Anſw. At 5 per cent. 

3. At what rate will gol. 10s. 6d. amount to 1261. 68. 
zd. at ſimple intereſt, and to 2181. 73. 3d. 3-37qr-at com- 
pound intereſt in 30 years? Anſw. At 5 per cent. 


—— 


li. Of Annuities, Rents, or Penſions, &c. 
in Arrear. 


NNUITIES, RENTS, or PENSIONS, &c. are ſe. 

veral equal payments, due at ſeveral equal times, 

as yearly, halt yearly, or quarterly: and when they re- 

main unpaid for any number of payments, they are then 
laid to be in arrears. 1955 
2 2 2. Arn 


( 203 ) 


1. Allowing fimple Intereſt. 


Put a = annuity, rent, or penſion; n = years, or num. 
ber of payments it eis forborn; r = intereſt of 11. for a 
year, &c. m=whole arrear *Tis evident, I: T:: A: ar, 
that is, the intereſt of a. at the rate r, per 11. per annum 
Is ar. 


But fa ſt | 
in arithme-Ja+1ar ; 2d (years amount 
f „is the 
tical pro Ja zar 2d (m) 
greſſion. a + n I Xxard ath | 


Therefore by the zd Rule. Prob. 1. in Arithmetical 


Progreſ. the ſum of thoſe amounts is za n-= Kar x In, 
or the amount (m) of the annuity (a) at the nth years 
end. Whence ue have theſe four Theorems, 


8 Ü—ü—Uäü 


: To» 24 +n —1 X ar En, when a, u, I, ale 
| S1ven. 


Note, By this Theorem, Table III. was conſtructe d. 


= „ 
2. ag zm 2 nr -r xn, when m, n, r, are given. 


3. 1 2 . 23 (putting 1 2 = 2), 
when m, r, a, are given. | 


4. rm —2na--an*— an, when m, u, a, are given. 


2. Allowing Compound Intereſt. 


Let a, n. r, m, repreſent the ſame as before, and let 
3$=1-+r, the amount of 11]. for a year. Now ſince the 
amount of Il. in n years is x*, its intereſt for that time 
will be xu. 1; but for a ſingle year is x—1=r. There. 
fore ſay, as the intereſt of il. tor a year: is to its inte fel 
for the given time :: ſo is the annuity: to the amount, 
Thus, as X=1:x*— 1: a: m. Taerefore, by Xing 


means and extreams, m XX—1 = X"%—1 xa, Whence ve 


have theſe four Theorems. 


. m 


* 


I. 


nnd of 
Note 
$5 4 


3.3 
x, Whe 


4» n 
Fro! 
But th 
help ol 


Ques: 


1. I 
will be 
and co: 


in Tab 
12,025 
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1. m=ax® La- r, when a, n, r, are given. (For r+1 
Ex.) | | 


m. Note, By this Theorem Table IV. was conſtructed, 
ar, 2. a=m Xr=X'— 1, when m, r, n, are given. 
um 1 — 


* 


— 5 
3. x =mXxr—=42,-+1 ; or n=log.rm +a—log. a-:0g: 
x, when m, r, a, are given. 


unt eee e — . Ee 
4. ma, X x—x” =m—a-a, when m, a, n, are given 


From the equation above, x may be found, and then r. 


a But this maſt be done by an Algebr aic proceſs. Oi, by 
tical help of Table. IV. 


ears QUESTIONS 70 exerciſe Theorem 1/8. both of ſimple and com , 
b pound Intereſi. | 


1. If 6ol. yearly rent (a), be forborn 10 years (n), what 

will be in arrear (m) at that time, at 41 per cent. ſimple 

a and compound intereſt ? 
| pound intereſt! 


— 


1. m 50 NK 2 40 56 „ 
i 045 X5=721,51. the amount 


Or, thus nn, Lz, xaXr=10 X11—19-2X1X,045 
= 2) =2,025]1. the ſimple intereſt of pl. annuity for 10 years, 


to which add 1ol, the 10 years rent, and he ſum is 12,0251, 
the amount of l. annuity for 10 vears at 42 per cent. as 
in Table III. which was in this manner conſtiucted. Then 
12,025 X60==721, cl.=7211. 10s. the amount. 


ren. 


and let 
ice the 
t time 
There. 
inte rel 
mount. 
Ling 
ence Ws 


2d'y, F=,045 and x1, 045 whoſe 10th power is 1,5 5297 


Then max — a r 1,55 9% X60—60=-,045= 
737.2933]. the arrear fought, at compound intereit. 


Or thus, 1,5 5 20% Xi—i-=,045=12,288211, the a- 
mount of 11. annuity or 10 years at 4: per cent. com- 
pound untereſt, che fame as agalnit 10 y-ars unde, 44 per 
0. n Lable iV. which ia tuis manner was couſtructed. 
Len 12, 28821862737, 2020l. u, the arrear as bee 
tor, wcarly, 


i. m 2 13 1 


8 
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2. If 1251. yearly rent be forborn 16 years, what wil 
be in arrear at that time, at 3 per cent. ſimple and com. 
pound intereſt ? | 


By Table III. the amount of 11. annuity for 16 years i; 
20,2}, ; then 125 X20,2=2525l. the arrear ſought, at 
ſimple intereſt. | 5 

By Table IV. the amount of il. annuity is 20,97 103 
therefore 20,97103 X 125 =2621,378751- the amount at 
compound inte: eſt, 


3. If 320l, yearly penſion be forborn 24 years, what 
will be in arrear at that time, at 5 per cent fimple and 
compound intereſt ? Anſw. 12090l. at ſimple intereſt, 
and 14240, 64l. at compound, | 


4. What will an annuity of gol. a year amount to in 
30 years at 3 per cent. fimple and compound intereſt! 
- Anſw. 215 2, fl at fimple, and 2378,7705l. at common 

intereſt, 

Note, If the rent or penſion, is payable half yearly o. 
quarterly, the method of proceeding (in all the 4 caſes) will 
ſtill be the ſame, provided n be always taken to exprels the 

number of payments, ander the inteieſt of 11 far the time in 
which the firſt payment becomes due. The Tables being cal: 
culated for yearly payments, are of no. uſe for half yearly and 
quarterly: and as the buſineſs of theſe payments at compound 
intereſt, is beſt. performed by the Logarithms, I ſhall onij 
give a few examples, in the ſeveral caſes, at kmple intereſt. 


5+ If zol. (a) half yearly rent be forborn 10 years 
what will be in arrear at chat time, at 42 per cent. ſimple 
znte: eſt ? , 

Here n==20; the number of payments, and r=,022; 


Then, m = 30X24"9X30 X,0225 X10 = 728,25 
 =728] 53. the arrear ſought. | 


6. If 151 (a) quarterly rent be forborn 10 years, wha 
will be in atrear at that time, at 4, per cent..ſimple in 


tereſtꝰ / 


Hare 


per cent 
14240, . 


4. 1 
cent. wi 


a==7 
the ha! 


03 
it at 


Hhat 
and 
reſt, 


to in 
reſt! 
zmOf 


ly of 
) will 
>\$ the 
me 11 
8 cal. 
ly and 
pound 
| onlj 
reſt, 


years 
imple 


8,25 


„ Wha 


ple in. 
Aare 


arrear ſought. 
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Here n=40, and r=,01125 (of , 045), then 


m=15X2+39X 15 X,01125X20=731l. 128. 6d. the 


7. If 30ol, half yearly penſion be forborn 5 years, what 
will it amount to at 4 per cent. ſimple intereſt ? 
Anſw. 3270l, | | 


8, If 150l. quarterly penſion be forborn 5 years, what 
will it amount to at 4 per cent. ſimple intereſt ? 
Anſw. 32851, 


Qu - 5TI "x to exerciſe Thaorem 2d, of fomple and com. 
gound mereſt. | 


1. What yearly rent being forborn 10 years (p), will 


amount to 721,51. at ſimple intereſt, and to 737, 293 3l. at 


compound, at 4+ per cent? 


iſt, a=721,5X2=2+10X,045—,045 XZ0=60l. the 
yearly rent, by ſimple intereſt. Or dy Tao. III. The amount 
of 11. annaity is 42,025 ; then a=721,5-—12,025 =bok, 
the rent as before. | 
| ——— 

2dly, a==737,2933 &, 045 1,45 — ol. the 
rent, by compound intereſt Or by £-ble V The amt. 
of 11. annuity is 1228821; then 73,2926 12, 28823 
=60 tie rent, as before. | 


2. What yearly rent being forb orn 16 years. at 35% per 
cent. will amount to 25251. at ſimpie intereſt, and to 
2621, 37875. at compound? 


Auſw. 1251. yearly reat. 


3. What yearly penſion being forborn 24 years, ac 5. 
per cent. will amount to 120951. at ſimple intereſt, and to 
14240, 64l. at compound? Anſw. 320l. yearly, 


4+ What half yearly rent forborn 10 years, at 42 per 


cent. will amount to 728, 251 at ſimple intereſt? 


a=728.25 X'2—2 +20 NK. 022 —. 0225 K 40 zol. 
the half yearly's rent. | Whag 


(6267) 


5. What quarterly penſion forborn 10 years will 
amount to 731 6751. at 42 per cent. ſimple intereſt ? 


a=731,075 x22 +40 &, 01125 —. 01125 X40 15l. 
the quarterly penfion ſcught. | es 
6. What half yearly penfion forborn 5 years, will 


amount to 3270l. at 4 per cent. ſimple intereſt ? 
Anſwer 3ool. half yearly. | 


7 What quarterly annuity forborn 5 years, will amount 


to 32851. at 4 per cent. femple intereſt? Anſw. £501, 
quarterly, 


QuesT1oNns fo ekerciſs Theorem 2d. of bath fample and 


£n1pound rute reſt. 


1. In what time (n) will Gol. (a) yeariy rent, at 42d. 
per cent. amount to 721.51 (m) at finiple intereſt, and to 
737229331. (m) at compound ? | 


Put 2=7 —-E = 21,72 &c. 22 471.845 284; then 


n=V 32:5 x2=045 * 50, + 471-845284 ] — :1,72 = 
10 years the time ſought : by ſimple intereſt, Or thus, 
fa/, rent amount rent amount | | 

As Gol, : 721,8 :: 1: 12,0251. the amount of 11, 
annuity; which being found in col. 4 per cent Tab. III. 
ſtands over againſt O years the time ſought, 


DC a a. ee 


2dly x. mRNA Ta, 41 737-2933 X +045 60, +1= 


3.55297, Wiich :s iuca a power of 3.045 (X) Whole in- 


. 0 Th 

dex is the number of years. Therefore 1.55297 (x ) be- 
ing continually divided by 1,945 (x) till nothing remains, 
the number of thoſs diviſions wil be n=10, the years 


foughc ; Þy c:mpound intereſt. Or, ſince 1,55247 1: the 


am unt of Hh, for he required time, at compurnd intereſt, 
ſeck it in Lab. II co! 42 per C. and it flands over 
agaluſt 20 years the time ſovght. 


2 In wh:t time will 125. yearly rent. at 35 per cent. 
amount to 25 25 at imple intereſt and to 202 :437875h 
at compound uteri & Anl. In 10 years. . 


As In 


3. I 
amoun 
at CUI 


$5; 


anour 
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3. In what time will gol. yearly penſion at 3 per cent, 
amount to 2152, fl. at ſimple intereſt, and to 237 8,7705l. 
at compound?  Anſw. In 3o years, 


4. In what time will zool. (a) half yearly penſion, 
amount to 3270l (m), at 4 per cent, ſimple intereſt ? 


Firſt r=,02, and 2 . —Z == 49,5, then per Theo. 


== 270 K 2 ＋ 300 N02, +49; * 49,5 9 5 ao 


half years, =5 years the time ſought. 


5. In what time will 150l. quarterly reat amount to 
32851. at 4 per cent. ſimple intereſt ? 


Here r=,01 and art —z= 99,5 then per Theorem. 
12 — — 100. = 
= 3285 X2 = 50 K, 01, +99:5X99,5 99 
20 quarters 5 years che time ſought. 
6. In what time will zol. half yearly penſion, amount 


to 728,251, at 4+ per cent. ſimple intereſt ? Anſw. in 10 


years, i 


7. In what time will 1 cl. quarterly rent amount tg 
731,67 5l. at 4+ per cent · limpie iu tereſt. Anſw. in 10 
years. | 


QuEsTzONs 72 exerciſe Theorem 4th, both imple and 
tempound interelt. 


1. At what rate will 6ol. (a) rent, in 10 (n) years amt, 
to 721.51 (m) at ſimple intereſt, and to 737-29331. (m) 


at compound ? 


Firſt I==721:5 X2—G0X 10 X 219 X 10", x00 
»043, then 100 Xx, 45 = 44 per cent. By iimple in- 
tereſt, | | 


Or ſay, as 60 rent : 721,5 amt · : 21 rent: $2,025 the 
amount of il. annual rent Seek this number over- 
ry 10 years in Tab. III. and it is found under 42 


Ta 
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2dly. Say as 60 rent: 737,2933 amt :: f rent: 12,28821 
the amount of il annual rent at compound intereſt, Seek 
this number over-againſt 10 years in Table IV. and it 
ſtands under 4+ per C. the rate ſought, 


2. At what rate will 1251. rent amount to 25625]. at 
ſimple intereſt, and to 2621, 3787 5l. av compound, in 16 
years? Anſw. At 32 per cent. : 


3 5 ; . 


+ — 


III. The preſent value of Annuities, Mc. Or 


Rik: 


3 Ver ſion, e. | 
| | 1. Computed at fimple Intereſt. | 
| Let v — preſent value, a = annuity, n = time, r = 


| intereſt of 1. | 
ſolves the queſtions appertaining to this head. 


ULES for finding the diſcount, &c. in buying and 
ſclling of Annuities, Penſions and Leaſes in Re. 


1. v na T In -n xar—rn +1, when a, r. n, are given; 


— 


— £ 1 | 4 
2—23 (putting a ) 
when v, r, a, are given. 


3. n= Tar, +2 


4. I=20a—2v->2v-+ a—ua XN, when v, n, a, are given 
2. Computed at compound Intere/t. 


Put X=r+1 the amount of the annuity for a year. 
Hence the four following Theorems will ſolve the queſtions 
appertaining to this head. | 


1. va X, when a, x, n, are given. 
* 1 MI / 1 


E 


5 — — — - had 
2. A=VvI—1—1=X?, when, v, Xx, n, are givelts _ 


Hence have theſe four Theorems; which 


3. X 
when v 


4. x 


which 
be don 
Tables 


contin 
intereſ 


Na 


then 1 
intere 


Nu 
19,59 
ſent v 

No 
any n 
ſent v 
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3. Xn a aur, or n=log.a —log.a —vr log. x, 
when v, x. a, are given» | 


4. Xu TIXn— x 4+ 1=}, when v, a, n, are given, from 
which equation x and r may be found. But this cannot 
pe Go but by an Algeb:aic proceſs ; or by help of the 


abies, 


To find. by the Tables, the preſent worth of 11. annuity to 


continue a certain number of years, at a given rate either 


femple or compound Intereſt. | 


Look into the Tables I. and III. for ſim ple intereſt; or II. 
and IV. for compound intereſt. And under the given rate, 
4 aad againſt the number of years (if within the limit of 


eie Tables) in both Tables, you'll find two numbers, 
which take out ard divide the latter by the former, for 
the preſent worth. 1 

= Ex. 1, What is the preſent worth of 41. annuity to 

ch continue 14 years, at 5 per cent fimple and compound 
intereſt ? | 


Numb. Tab. | X 1s 1.7 Numb. Tab. III. is 18,5 5; 
then 18.55 1.7 210.9176. the preſent worth at umple 
intereſt. 1 | 

Numb. Tab. II. is 1.97993, Numb. Tab. IV. is 
19,59863, then 19, 59863 1,97 993 29, 89865 the pre- 
ſent worth at comp. int. 

Now having found the preſent worth of x]. annuity for 
any number of years at any given rate per cent. the pre · 
ven ſent worth of any other annuity (whether ſimple or com- 
pound.) may be found, thus; 

As 11. annuity is to its preſent worth :: fo is any 
ears other annuity : to its preſent worth. 


QUESTIONS 7o exerci/e Theorem 1/7. femple and compound, 


1. A field is let upon leaſe for 18 (n) years, at 41. (a) 
per ann um, aud the leſſee is denrous to make preſent pay - 
ment, provided the leſſer will allow him 5 per cent. how 


much muſt be paid down, at ſimple or compound in- 
tereſt ? A 
® 


1 


9 5 77! dw tit. 

It, V=4 184218 X (8—18 X4 X,05—18 X,05 41 the 
=54l. at ſimple intereſt, find 
Or thus, numb. in Tab. I. is 1 9.'numb. in Tab. Il I 25 15 
is 25.65, then 25 65 1,913.51 the preſent worth of 2c 


11 annuity for 18 years at 5 per cent. Now as 


I. : 33, 5::41.: 541, the preſent worth at ſimple intereſt 13 
us before. | hs. 
| 3 y re. 

2dly. v=4—4— 2, 40002 , og 46, 75831. 461. 158. 2d Or 


the preſent worth at compound intereſt. Or thus, num- 1], ar 
ber in Tab. II is, 2,40662, umb. in Tab, IV. is 28,!3238d T1 
then 28,13238<-2,40662=11,089581 the preſent with; 


of il annuity for the given time and rate at compound in- 2 
tereſt. Now as 11. : 11,6895 8: :4l.: 46,7583 al. the pre · at 4 p 
ſent wortn as above. ſimpl. 
2. What is the preſent worth of 10ol. to continue 7 a 
years. at 4 per cent fimple and compound Intereſt ! 3. 
Anſw. At fimple intereſt 6121. 108. and at compound payab 
Interelt 600l. 45, ; ſent v 
3 How much preſent money muſt be paid for a field 4 
let for 18 years at 4l. per annum, half yearly payments, 4. 
allowing 5 per cent. ſimple intereſt ? 15 371. 
Here a=2l, n==36 paymen “ and , 025 then e 
| — rm rn mm mtr — N Quesr 
V=2 K 30 12 30 x 30—z0 X2, xoz5 30K, 25 1 12 
5475 l. the preſent worth required. fr p F 
2 
4 What is the preſent worth of 600l. per annum, pay - or ar 6 

able quarterly, for 5 years at 4 per cent, fumple intereſt ? 

Anſw. 27371, 108. Here 


QUESTIONS 70 exerciſe Theorem 2d, fimple and compound. Theo 


1. What annuity to continue 18 years (n), wil --:$ 
541. (v) ready money purchaſe at 5 per cent. ſimple in- 37 
tereſt, and 46.7 583 2l. (v) at compound intereit ? Ort 


1, 


( 


it, a=2+18xX2 X,05 X $4—2Z-f 19 "GF==,05 X 18==4h 8 

the year's rent required. Or by the Tables I. and III. 

find the preſent worth of 11. annuity, which is 13, 5. then 

as 13, l.: 1 2% 541. : 4l. as above. 
2dly. r=,05, X=1,05 and x” 8=2,4.0602 (fee Tab. II. 

under 5 per C and againſt 7 years), and 1 122, 40662 

2,5845 then a=40,758332 ö the year- 

ly rent required, by compound intereſt, 

4 Or by the Tab. II. and IV. find the preſent worth of 

| II. annuity, which is 11,683581. c 

8d 0 : Pr. W. ann. pr. W. 

3 Then as 11,68958 : 1 2: 46, 75832: 4 annuity, 


ns 2. What annuity (or yearly rent) to continue 7 years 
pre- I at 4 per cent will 612,51. ready money purchaſe, allowing 
finple intereſt, and 600,21, allowing compound — 

Anſw. 100). a year. | 


reſt |! 3. There is a field let upon leaſe for 18 years to come, 

ound payable half yearly, what is the half year's rent, the pre- 

ſent worth at 5 per cent. fimple intereſt being 5475 l. ? 
Anſw. 21. the half year's rent. 


lend, 4. What quarterly penſion to continue 5 years, will 
27371. 108. ready money purchaſe, at 4 per cent. ſimple 
intereſt? Anſw. 150l. quarterly penſion. | | 
| QuEsTIONS 7 exerciſe Theorem 34. fimple and compound, 
112 : | 


1. How long may one have a leaſe of 100l. (a) a year, 
for 612,51. (v) ready money a«.4 per cent. ſimple intereſt, 
1, pay; or for 600, 21 (v) at compound intereſt? 


eſt ? —_— 1 5 
Here r=,04, and 22 — = 8,375, then per 
2 | Theo, n 51 2,5 K 2 l oO X,04, 1 18, 375 18,35 
„ wil —18,375==7 years, the time required. 55 
pple 10s rent pie, w rent 1 


Or thus, as 100: 612,5 :: 1: 6,1251. the preſent 
Vorth ot 11, annuity for an unknown time, Then take 
A a . ſome 


ct 23) 


ſome year by gueſs, and find the amount by Tab. III. and 
the preſent worth of that amount by Tab. I If this a. 
pree not with 6, 1251. try again, and by a few eaſy trials 
you'll come to the truth. In ſhort thus, ſet down the 
correſponding numbers in Tab. III. and I frectionwiſe, 
in order to approach continually to 6,1251. which at laſt 
you'll obtain, 


Suppoſe 3 years 3,12 _ 2,6 &c. too little. 
F 1,12 5 


4 = 4,5 too little, 


5 years 
1,2 | 
8 : 

* = 6, 125 juſt. So 7 years is the 

1,28 time required. 
And in like manner you may proceed with Tab. IV, 
and II. for compound intereſt, Or as follows, by the 
Theorem. 


— 


* Ie 8 


x*=100=100—600,2 X,04=1,31593 the amount of 
1]. at compound intereſt, Seek this number in Tab. II. 
col. 4 per C. and you'll find it againſt 7 years, the time 
ſought. | | 
2. If an annuity of 41. a year, at 5 per cent . be ſold for 
541. ready money, at fimple intereſt, or for 46,7583]. at 
ccmpound intcreſt, what is the time of its continuance! 
Aniw. 18 years. | 
3. A leaſe of 41, per an. payable half yearly is fold for 
$4751. at 5 per cent. ſimple intereſt, what is the time of 
continuance, or number of payments? Anſw. 18 years, 
4. An annuity of 6ool. per annum payable quarterly, 
is ſold for 27371. 10s. ready money, allowing 4 per cent. 
fimple intereſt, what was the time of continuance ? 
Anſw. 5 years. 


Qu ESTLONS 70 exerciſe T heorem 4th, fimple and componnt, 


1. At what rate per cent. will an annuity of 100. (3) 
a year produce 612,51 (v) preſent worth, at {imple interth 
and Goc, zl. at compound, in 7 years (n) ? 


” 


12 


an revel 
of the 
concern 


pound, 


Ha 


wol, 2 
the end 
{tre/t ; 
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ad r=100X7—b12,5X2>612,5 X 2+ 109—100X7} &7 
rh ==,04, therefore the rate is 4 per cent. ſimple intereſt. 

als 1 : | 

he Again, ſay, as 100 ann.: 600,2 pr, :: 1 ann.: 6,002, 
ſe, che pieſent worth of 11. annuity, at an unknown fate of 


aft compound intereit, Take ſome rate of intereſt by 
gueſs and find the amount for 7 years by Tab. IV. and 
the preſent worth of that amount by Tab. II. repeat this 
Work With other rates, till the reſult be 6002. Or in 
Mort thus, ſet dowa the correſpondent numbers in Tab. 
IV. and II. fræctionwiſe, and you'll approach to the rate 
ſo ight by a fe v trials. Thus, 5 


Suppoſe 3 per cent. 2 = 6,2, too great, 


the BZ 
the 227 | 
re 8 8 : a 
F. 


131593 
Therfeore 4 per cent. is the rate required, by com. 
pound intereſt. | 
2. At what rate per cent. will AH. yearly penfion pro · | 
duce 541 preſent oh at ſimple intereſt, N * 9 
2d. at compound intereſt, for 18 years? Anſw. At 5 per I 
cent. | 
3. An annuity of 41. per annum payable half yearly, 
1d for i having 18 years to come, is ſold for 54251. what is the 
me of i rate per cent ſimple intereſt? Anſw. 5 percent. 
years, Note, The queſtions relating to annuities, leaſes, &c. taken 
ter. in reverfion, are ſolved (in all the 4 caſes) by the application 
cent. of the Theorems relating to the intereſt of money, and thoſe 


concerning the preſent worth of ann ities, both ſimple and com- 
pound, As for example (in the firſt caſe). | 


vponnd What is the preſent value of the reverſion of a leaſe of 
1. ( rol, per annum to continue 7 years, but not t0 commence till 

fo) 2 the end of 5 years, allowing 4 per cent. /emple or compound 

ateren rere? By Theorem Iſt. page 269. 5 


_ = Aaz2 y =. 


”- 
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V =100X7 +7 X7—7=2 X100 X,04—1 +7 N 0 
G12, 5l. the pre'ent worth of the annuity for years, Viz, 
the time of its continuance. | 


And by Theo. 2. (page 258) P=612,5=-5%X;04418= 
510,416]. &, the preſent value required; by ſimple in- 
deren. | 


Again, ſ==,04; x==!,04; x"—xX7 , 31593; and 
x I, 21665; as found in Table II. Then by I'heorem 
I. page 209. ws: 


V=100—1i00=1,31593;z — 404=600,21. the preſent 
value cf the leaſe tor 7 yea's, the time of its continuance, 
Now find what ſum pur out for 5 years at 4 per cent, will 
amount to 600, 21. By Theo 2. (page 259.) 

=600, 2 1, 21665 2493, 346481 the preſent value requir 
ed; by compound intereſt, 


T 1hink it necd #5 it give examples in the ether three eaſy, 


as it would bu! en be ireading ih. old path over again, as 
may be ſten by the tæample abowe. 


* 
Au „ „„ 
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IV. The valuation of Freehold Eſtates. 
RU: LB, | 


HEN Frechold Eſtates are to Le alued; divid: 

/ 2 by (r) the rate of 11. the quoticn; ſhews how 

mauy years puichaſe it is wor h, at compuund interelt, 

Oi the annuity or reat be required; multiply the 
purchaſe money by (r) the rate of i]. tor the annulty. 


E X AMPLE S$. 


1. What is an eſtate of Gol. a year worth at 5 pt 
cent? 

Here 1= of 20 years purchaſe. 

Ot 60 X 20=12001, the purchaſe money. 


2, What 


We 
wh. * 


To 


£0,71Þ34 
The 
3; 
3. 3 
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Winch 
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Queſt 
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al OW 11 


tiete 
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Quef 
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naſer 5 
Theo 
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3. A 
ererfto; 
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x" =6 
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L her to 
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hey wo 


„ a 


— 2. What annuity. can I buy for 12001. at 5 per cent? 
Here 1200, X,05=6ol. the annuny. 

3. It 60l, (a) a year can be. bought for 1200l. (v); 
what's the rate of intereſt (t)? Here r =a=>y==00 = 
1230==,05 and ,05 XI 00==5, the rate per cent. 


in- Fo 
| To find the value of a Freehold Eſtate, in Neverſion, a 
c1paund Intereſt. | | 
and | 5 3 
n Theorem 1. vx, when a, r, n, are given. 
2, a=vXrxx", when v, r, and n, are given. 

ſent 3. xXx a ur, and n= xu rx. when r, a, v, are givenẽ | 
nce. 4. x*!—x" =a—v. when n, a, v, are given. From 


will W© which equation x may be found and then r: but this can- 

not be done, but by an algebraic proceſs, 
Queſtion 1. If a freehold eftate of 60,51. (a) per annum, 
to coramence io years hence, is to be ſold, what is it worth 
eaſn {2 ng, the purchaſer 5 per cent. for preſent payment ? 


, n ee xa or x =, 6289, and n=10, then per Theo. 1. 
bo | 3 

eee 1,623889=742,837151. the value required 

me 505 "th 
tes Queſtion 2. If a freehold eſtate to commence 19 years 


hence (5) is fold for 742,837 11. (v), a'lowing the Pure 

naſer 5 per cent. What is the yeerly rent? 
Theo. 2. Aa==742,83715 X,05 Xx 1,0288960, fl. the 
divide Mrcaly rent. ; 
es ho ;. A freehold eſtate of 60,51 (a) per annum, being in 
ereſt. Net erſion, is fold for 742,83.7151. (v), at 5 per cent; how 
ply thei. alt the purchaier be before he enters upon it? 


* 60,5 742.837 15 X,05==r 62839, being ſuch a 
owe- of x=1,0; 3 Whoſe index 15 the number of years s 
Therelore x lo years, the time required. | 


«0. 8:0 LED "1; 


Id is contrary to la to let out money at compound inte- 
eſt Yet in the valuation of annuities, it is always the - 

oicm do allow compound intereſt; tor b funple interest 3 
hey would be over-valuede. | 2 
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TA BTE 
3 Table of the amount of 11. for Vears, at ſimple inter ef 


1,035 
1,070 
1,105 


| 1,140 


1,175 


3K per G 4 per C. 


I. 
4 per 
— — — | 
1,04 7,045 
1,08 1,090 | 
1,12 | 1,135 
. 1,16 1,180 
1,20 | 1,225 
1,24 12275 
| 1,28 1,315 
1,32 1.360 
p 1,36 2,405 
ä 1540 f 1,450 
1.41 1.495 
148 1,540 
1,52 | 1,585 
' 1,56 | 1,630 
. 1,60 4.675 
1,64 7.720 
1,68 1,765 
1,72 1,810 
1,760 855 
1, 80 1,900 
1,34 | 1945 
1,88 . 1,990 
1.92 {2,035 
1,96 | 2,080 
2,00 | 2,125 
2,04 2,170 
2,08 | 2,2i5 
2,12 |.2,260. 
2,16 [2.305 


2,350 


— —U—à—ĩ— — 


I . 9 *. — 


E 


© wn 


> ak 


. Og WY 


Oo mn O w 


L 


＋ 


/ ID Peg 
| Years, |3 per C. 3 f per C.] 4perC. 
x 1,0 3000 1, o3 500 | I,04000 
2 11, 06090 1,07122 1, 08160 
| 3. [7599873 [1570873 I,12486 
4 12551 1,14752 | 1,16986 
5 1,5927 1,18769 | 1,2166; 
G6 1, 19405 1,22925 | I,26532 
7 11,22987] 1,27228 | 1,31593 
8 [1426577], 1,31681 | 1,36857 
9 11,39477] 1,36290| 1,4233t 
10 j1,34391] 1, 41060 1, 48024 
11 „384230 1,45997 153945 
12 1,4257606 1,51107 1, 60103 
13 468531, 56 39g | 1,66 597 
. 14 151259 1,61869 | 1,73:67 
F. 3s 19255797 -1,65535 | 1,80094 

— — 1 
16 1, 60470 1,73398 | 1,87298 
17 565285 1,79467 [, 94790 
18 1, 70243535749 | 2,02582 
19 1,753 50 1,922 50 2, 068 5 
20 1,8061 1,98979 | 2,19112. 
21 [186029 | 2,03943 | 2427877 
| 159 1610 2, 13151 2,36992 
597359 2, 20611 2,4647 
203279 2,28333 2, 56330 
2,9378 2, 36324 2,665 83 
2,1569 2244596 | 277247 
2,22129 2,53157 | 2,88337- 
228793. 2,62017 | 2,99870 
2,35650: 2:71188 | 3,11865 

25427 6 2,80679, 
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Ann 
A Table of the amount of il. for years, at compound intereſts 


| = 


3724340 


4 2 per C. 


1,04. 500 
1509202 
114116 
1,192 52 


1,3022 6 
1, 36085 
1,422 10 
1,4 8609 
1555297 
— — 
1,6228 5 
1.69.8 88 
177219 
1585194 
1,93 528 


| 2,02237 
2,71338 
2520848 
2530786 
2,4117 


2552024 


2,7216 
2587 601 


3500543 


| BESR 8 


3, 28201 
3542970 


1, 24618 


1 ——— 


1555431 


4,7 034 


4,7958 5 
4,88 565 


——— 
258287 
25329202 


: 2,78 $66- 
2,92 526- 
3507 52- 


| 3292073 
4y116+3 


355843 
3574532 


15215 50 
232768 | 

3 
1, 34009 
1,40710 | 
1,47745 | 


562889 


2597993. 
25078931 


2,4066 
2,5269 7 
2565330 . 


* — 2 


3722510 FR 
| 35386355 . 


355567 | 
37733451 


5 per C. [ 


1,05000 | 
1, 102 50 


* 
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A. 


* 
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TAI HL 

A Table ofthe amount of 11, annuity for yea , at ſimp. intereſt. 

: [Fenris per Ci 3zperC 4 peri | 4, pci C. 1 
1 | 1,00 | 1,000 1,00 1,000 I,00 
2 | 2,03 | 2,035| 2,04 2,045 2,05 
- 3 | 3:99] 1105] 3,12 3135 3-15 
4 4,18 3,210] 4,24 4,270 45,30 
$-: | 3230 1 3535 e 33450 550 
16 (6,45 6,525] 6.60 6,675 6,75 

4 1726; ] 75735] 784 7945 950 

4 8,84 | 8,980 9,12 9,260 9:49 
g io, o8 10, 26010, 44 10,620 10,80 
10 [11,35 11,575] 1,80 12,025 12.25 
| | 11 [12,65}12,925113,29: 13,475 13,75 

12 |13,98] 14,3l0jI4,by 14,970 15.0 
13 15.34 15,730016,12 16, 5 10 16,90 
14 15,7317, 1857,64 18,095 18,55 
15 18, 1518,65, 20 19,725 20,25 
— 14 — ——— — — — — — pa 
16 19,60 20, 20020, 80 21,4990 22,00 
ſ 17 {21,08 21,700 [22,44 23,120 23,80 
18 22, 5923,35 524 12 24,885 25,05 
19 24, 1324 935 25,84 26,695 27,55 
20 25,70 26,050,27,00 23:550 29,50 

do |. 5 — — 
21 25, 3028, 3 5029,40 3%50 f 31,50 
22 28,93 30, 38 531%] 32 39; 33.55 
23 30,9 3!»855]33-1-| 3433's | 35:95 
24 132,28 33, 060035, 36, 420 37200 
| 25 [34,00 [35,500 3- O 38,500 40,00 
| 29 5,7537 375/3% ] 46.025 | 42:25 
þ 27.137+53439-285]+Þ0+| 425795 44255 
"26 3974 41, 3014312 455010 46,90 
29 141.18 14.3.2 0045,24] 47279 4939: 

3% [4305 14542251474] 49 575 1 
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A Tab 
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0 28. 


TABLE 


IV. 


A Table ofthe am ount of l. annuity for years, at comp. intereſt. 


vsſz3 per C. 
I , 0000C: 
2,03000 
3.0909 
118363 
530913 


6, 46841 


8,89233 
10,1590 


11, 40388 


12, 80779 
4.19203 
15,01779 
17,08632 
18,5959 
20,15088 
21,70159 
23,4144 3 
25,11687 
20,87037 
28,67648 
30, 53678 
32, 45 288 
34.426427 
36, 45926 
35,5 5304 
40, 70963 


7 66242 


t „ 
9 A= 


42,93092: 
25] 45421885; 


| 


32 per C. 4 per C. 


1, oo 1,00000 
2,035 o 25,0400 
3, 10622 4,121 60 
4,21494 324646 
5 36246 
6,55015| 6,3297 
777941 7,89829 
9,0569 9,2142 
10, 36849 10,8279 
11,7 3139 12,0061 
13,14199;13,43035 
14,00199|i5,0258» 
16,11303116,02084, 
17,67698j18,29:91 
9,2955820, 2359 
2879790 
22,709 
24, 49069 
26,35718 
2827968 


21,82453 
23,09751 
25,0454 

27,07123 
29.77898 
309,20947131,9692v 
32,32890!34,24797 
34,4604 1 36,61789 
36,6665 3 39.08 260 
38.949806 4,6459 1 


4131310 44.311774 

43375900 4), 842 
46, 29063 49,967 58 
48,1080 52, 96628 
847832808 50,08494 


541632 


— —— 


## per © 


1,000 O00 
2,045 00 
3513702 
4278 19 


ee, 
8,0191865 
9.38001 
10,80211 
12. 28821 


— 


13,8418 

15,46 DO? 
17415991 
[$,9321] 
20,73405 
22.71934 
24,7417 
26,885 08 
29:20350 
3137142 


39,30338z 
35,937 03 
41,689 19 
4456521 


50, 71132 
53599332 
57542303 
51,0070, 


wh per C 


5447971] 


J 
— — 


33,78314 


— — ¶ —— _T_ 


4757064 


—— 4 EY. 


I ,09000O*r: 


 9,5949*i | 


17.471590 
29,5980; 
21,57856 
2305749 
25,8402t 


395: 90 


33 


35,73; Le Þ 
28, 50524 


41, 43047 


44, 50200 
47572710 


1, 11345 
54,6912 


58.4025 8 


AR 
06,4338; 


2,05000| 


1102636 


12,7789 


— — 1 
14, 2057 
5591744 


28,13238 | 


— 


mn 
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. 985 


1391 47257541 
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$ XXVII. The Rule of Falje Poſition. 


"TFT HIS rule takes its name from the method made 
1 - vſecttodiſcover the true anſwer to the _queſt.on 
propounced, viz from gueſſing, or the making a ſupps- 
fition of falſe num bers as if they were the true ones, and 
by their means diſcovering the true numbers ſought. 


This rule conſiſts of two parts, ſingle and double: of 
which I ſhall treat diſtinctly, and | 


I. Of SINGLE POSITION. 


Where one fa'ſ> poſition ſufficiently enables us to re- 
folve the queſtion propoſed by the following R.U E. 


_ Suppoſe ſome fit number, at pleaſure, and try accord- 
ing to the tenor of the queftion Whether your ſ»ppoſed 
number be true or falſe: if true no mwore's to be done; 
but if faiſe, you muſt oi. ſerve what the falſe-reſult or con- 
cluſion is Then ſay by the rule of Thaee. As the falſe 
concluſion :Js to the true number given:: So is the whole 
or any part of the falſe number: To the whole or reſpec» 
tive art of the true number ſought, 
Thus, let a=the abſclute number given, x= any ſi p- 
poſed number; 5= the ſum produced by x, when ordered 
according to the tenor of the queſtion, 
Then s: a: :x: ax sg the number fought, 


3 
> * 
1 3 4 

n ; 


and C; in ſuch proportion, that A's part ſhou' be one 
ſixth of B's part, and B's part two thirds of C's part, what 
is the ſhare of each? | 5 5 
Suppoſe A to have 100l. then B muſt have 600l. and C 
Qcol..by the tenor of the queſtion, Now 100-þ 600+ 909 
=abool. the falſe conclufion, , = 
C 
i 70: 62 10 A's ſhare. 
Then 1600 : 1000 :: 600: 375 0 B's thare, 
J 900 : 562 10 C's ſhare. 


1. Aman dying left zoool. amongſt his three ſons A, B, 


27 1 
and 24 
te whic] 
ants, 12 
much a 


Find 
Thus 


Tha! 
enſigns 
3 ſhall}! 


then 
whic 
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2. There were 50 corporals, 40 ſerjeants, 36 enſgns, 
and 24 acyutants, who ſpent 380 ſhillings at a meeting; 
tc which reckoning 5 corporals paid as much as 4 ſeije. 
ante, 12 ſerjeants as much as g enfi-ns, and 6 enſignus as 
much as 8 adjutants; how much did each compa y pay ? 


enſipns, or 4 adjutants. 
1 ſulling, 


Find 4 numbers to expreſs the above proportions. 


Thus, 12 ſez. : 9 enſf. :: 4ſerj, : 3 enſ. = 5 corporals, 
6 enſ. : 8 adj. : 3 enſ.: 4 adj = corp, 


That is, 5 corporals paid as much as 4 ſerjeants, or 3 
Suppoſe each company paid 


then 1 man in each company will pay 1, f, , 2 


which X ed by the number of men 50, 40, 36, 24 


roduces 10, 10, 12, 6 
and 10 10+12 46 = 38 then it will be 
10: 400s for the corporals. 
10: 1008. ſerjeants. 
12: 120 enſigns. 
6: 60 ——— adjutantss 


—_ 


As 38: 380 :: 
Or 33-0032: 


— — 


proof 3 80 


3. What number is that which „ed by 8, and the 
product ed by 5, will leave the quote 48? Anſw. 30. 


4 A man being asked what number of guineas he had 
about him, reply*d, if I had as many, half as many, and 
one quarter as many more, I ſhould have 220 ; how many 
had he? Anſw, 80. 


5. A poulterer laid out 11. 12s 6d. in fowls conſiſting 
of turkeys, geeſe and ducks ; he gave 25. 6d. a piece for 
the turkeys, 4s. 8d. a piece for the geeſe, and od, a 
piece for the ducks ; moreover he had twice fo many 
geeſe as tukeys, and thrice ſo many ducks as geeſe; how 
many had he of each fort? Anſw, 3 turkeys, 6 geeſe, + 
and a8 ducks, | | - 


(283) 
8 II. Of Double Poſition. 


N this rule we make two ſuppꝭ ſitions of falſe numbers. 
in order to find out the true number which anſy ers 
the queſtion, 


1. Suppoſe two fit numbers, and proceed with each of 
them (as with the true ove) according as the conditions 
of the queſtion directs; if either of the numbers thus arbi- 
trarily taken, happens to ſolve the queſton, there nr-eds 
no. more to be done, but if not ; find the errors, that is, 


find how much the reſults are different from the reſult in the 


queſtion, and obſerve whether they are in exceſs or defect. 
When the errors are in exceſs, mark them with +, 
x hen in deſect with — 


Multiply alternately the firſt ſuppoſed number by the 
ſecond e:ror, and the ſecond ſuppoſed number by the 
firſt error, And divide the ſum of the products 
by the ſum of the errors, when the errors are ef 
different kinds, (that is, when one is greater and the 
other leſs than the truth 3) or the differenc of the pro- 
ducts by the difference of the errors, when both errors are 

of one kind, (that is both too great, or both too little) 
and the quote will be the anſwer. 


T bus, let P, p, be the two ſuppoſitions, E, e, their re- 
ſpeQive errors, when ordered according to the tenor cf 
the queſtion; the difference or exceſs;and n=the number 

9 95 Pe+pE | Py 
ſought. Then, „Er when the errors are of different 

: Pen pE : 
Kinds; or n Ee; When both errors are of one kind. 


2. Or, having found the errors, ſay, as the ſum of tle 
. errors, if they are unlike, or the diff. if like figns : is to 
the diff. of the ſuppoſed numbers :: ſois the leaſt error 
to the correction of the ſuppoſition belonging to this er- 
ror; which muſt be added to, or ſubtracted = it, ac 
cCoœrding to the following directions. 

3 27 | . Obſerve 


Obſer 
number, 
ſigns. 

If it i 
ſubtract 

If it 
ſigus, a 
and the 

Note. 
ſuppoſiti 


1. V 
produc 
leave th 


Firſt 


40 * 2 


been 1 


Aga 
30 * 2 
deen 1 
errors 


Wh 
— 383 
29 
30=1 
greate 
longs 
Tn 
40 —1 
Bu 
then « 
there! 


Aga, 
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Obſerve whether this be the leſs or greater ſuppoſed 
number, as alſo whether the errors have like or unlike. 
ſigns. 
lf it is the leſs number, and the errors have like ſigns, 
ſubtract the correction; if unlike ſigns, add it, _ 
If it be the greater number, and the errors have like 
fgns, add the correction; if unlike ſigns, ſubtract it; 
and the ſum, or difference, will be the true number ſought; 


Note. It is often of advantage to make 1 and o the twe 
ſuppofitions. 


&VU 38 T1O NS 


1. What number is that which being xed by 21, the 


product increaſed by 28, and that ſum divided by 7, will 
leave the quote 120 ? 


Firſt, ſuppoſe 40=P, to be the number ſought ; then 


- 40X21 +28 —=7=124, the reſult ; but it ought to have 


been 120; therefo:e the error is +4=E, in excels. 
Again, ſuppoſe 30=p, to be the number ſought ; then 


— - 


30X21+28 =7=94, the reſult ; but it ought to have 
deen 120; therefore the error is— 26 ge, in defect; the 
errors alſo are of different kinds. 


Whence by 1ſt Rule, n=f©XPE. 402. 40 
E+e 47126 


=383 the number ſought. 


Or, 2dly thus, 26+4=30 the ſum of the errors, 40 


zo o the difterence of the ſuppoſitions; and 40 is the 
greater ſuppoſed number, to which the leſs error (4) be- 
longs; alſo the errots' have unlike ſigns: 


Then, as 30: 10: 4: 15 the correction; therefore 
40 - 1138 the number ſought, as before. 


But to work this by the Note, ſuppoſe, firſt, o=P ; 


then 0X21 + 28=-7=4, the reſult; but ought to be 1203 

therefore 120 — 4 = —116 =, the error, iu defect, 

Again, ſuppoſe 1 p; then 1Xx21+28+7=27, the re- 
Ps B b 2 ſult; 
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ſolt; but it ſhou!d hate been 120; therefore the error iz 


113==c, in defect alſo, and the errors bave like ſigns, 
W tence, by the firſt Rule, 


n_PecopE OxI113m 116 
r 
number ſcught. 


116 1 
3 — 3 


And by the 2d. Role, 116—113 : 1—0:;: 1137373 
the correction; then 3711 12381, the number ſought, 


2. A labourer was hired for go days, on condition that 
he ſhould have 129, for every day he wrought, and for- 
feit 8d. for every day he idled. At laſt he received zl. 


58. =780d. for his labour. How many days did he work, 
and how many was he idle? | 


d, 
1. Suppoſe he wrought 50 (P) days. 50X12= 600 
Thl.cn he idled 40 days, 40X8= 320 


——— — 


received but N 
| intlead of 3l. 58s. 780 
1ſt. error (E) in defect. 560 
2. Suppoſe he wrought 80 (p) days, 80x12= 960 
Then he idled 10. io 8 $80 
then he would receive 880 
in lead of | 780 
2d. error (e) in exceſs +190 
1. Rule, rl ed PE 3 e eee — 
Ege 50 ＋ 100 75 
days he wrought. 


2. Rule. As 50 +700: 80-50 :: 100: 5, the cor- 
rection; then 80—5 =75 days he wrought, conſequently 
he idled 15 days. 
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3. Let a hogſhead be filled with two forts of wine; the 


one worth 63. and the other 58. per gallon; 1 demand. 


how much of each fort of wine the hogſhead was filled 
with, it being (when fu'l) worth 161. 14. ? 
Anſw. 19 gallons at 68. and 44 at 5s. 

4. A gentleman would pay a debt of 48ol. with gat» 

neas, each 218. and jacobuſes, each 238. and would ay 

5 times ſo many guineas as jacobuſes ; how many the of 


each fort muſt he pay? Anſw. 375 gui. and 75 jacobuſes, 


5. Two perſons A ard B engage at play; A has 72 
guineas and B 52 before they begin; and after a certain 
number of games won and loſt between them, A rifes with 
three times as many guineas as B: I demand how many 
guineas Awonof B? Anfſw. 21, 


6 A man meeting a company of beggars, gave to each 

4 pence, and his 16 pence e,; but if he would have 

given them 6 pence a piece, he would have wanted 12 

pence for that purpoſe: I demand the number of perſons? 
Anſw. 14. | 


7, Two perſons A andB were talking of their money, 
ſays A to B, give m2 58. of your money, and I ſhall have 
juſt as much as you will have left; ſays B to A, rather 
g've me 55s. of your money, and I ſhall have juſt three 
times as much as you will have left : how much money 
had each? Anſw. A had 158. and B 258. 


8. A man being at play, loſt 4 of his money, and then 
won 3s. after which he loſt } of what he then had, and 


won 28. lalt:y, he loſt 3 of what he then had; this done, 


he had but 12s. lefi ; what had he at firſt? Anſw. 203. 


9. A trader maintained himſelf for 3 years at the ex- 
pence of gol. a year; and in each of thoſe years aug - 


mented that part of his lock, which was not fo expended 


by 1 thereof; at the end of the third year his original 
oe was doubled: what had he at firit ? Auſw. 740), 

10. A and B play at cards; A lakes B 88. to 6s. 
every game. After 28 games they leave off play, and 


find that neither of them are winners: how many games 
did each win? Anſw. A won 16 games, and B 12, 
es 
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11. Required a number, which ſeverally multiphed by 
14, and 19; the difference of the two products may be 
50 Anſw. 12, | 


12. If the number 18 be divided into two fuch parts, 
that the difference of their ſquares may be 10 times the 
faid number 18, what are the parts requ'red ? 

Anſw. 14 and 4. | | 

13. A governor of a fort ſends out one third of his ſol- 
diere, and 25 over, and has then left Z his ſoldiers and 100 
over: how many ſoldiers had he at firſt? Anſw. 750. 


——» 


CH A F. MI. 
$ I. Geometrical Definitions. 


1. DV Geometry we learn how to compare things ex · 
| B tended with one another, or to determine how 
one is more or leſs, or as much extended, as another, 
Or it is that ſcience wherein we conſider the properties of 
bodies as they conſiſt of three dimenſions, namely, length, 
breadth, and thickneſs; which may all be conceived to 
take their riſe from a point. | 


2. A Point is that in which we conſider neither lergth, 
| breadth, nor thickneſs ; and is abſolutely indiviſible. 


3. A right line (or ſtraight line) is 
length without breadth, being the 
reareſt diſtance between two points, 


or places, as AB, A | — B 


4. A curve line, is 
that which lies bending 
between thoſe pcints 
which limit its length, 
as CD. There arc va- 
rious ſorts of curves. 
A line (whether ſtraight 


or curved) is generated by the motion of a point. 


6. 4 
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5. Aright lined angle is that 
which is formed by the in- 
rts, clination of two right lines, 


the Y meeting each other ina point, 
28s Co 


100 6. There are three ſorts of 

* right lined angles.— 1. When 
one right line AB ſtands a. 

— my where upon another CD, 
ſo as to incline no more to-. 
wards one end than the 
other, making the angles on' 
both ſides A B equal, then O 
thoſe angles are called right. — —— — 


exe angles; and the two right lines, AB and C D, are then 
how WW ſaid to be perpendicular to each other. — 2. When the an 
gle (EBD), is greater than a right angle (ABD), it is 
s of called an Obtuſe-angle.—3. If the angle (EBC) is leſs 
gth, than a right angie (ABC), it is called an Acute- angle. 


Note. When an angle is denoted by three letters (ABC). 
| the middle letter ſtands at the angular point, and the other two 
gth, at the extiemeties of ihe lines which torm the angle: Thus in- 
the preceding definition, the letter B is the angular point of the- 

ght, obtuſe, and acute angles, there ſpecihed; 


7. Parallel lines, whe. M | 
ther ({traight or curved, 8 5 
are ſuch as are equally ciſ- 
tant in all their parts, 
though infinitely. exiend- 
ed, as Aa, or Bds 
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Of LANE s, and SURFACES, _ 
8. A figure is either a ſurface (viz. 2 ſuperficies) r. 
à 101d. | B- > 3 8 9. 1 


8 


( 2% ) 


9. A P/ane ſurface is any figure which lies evenly between 
Its extreams, cr bounds ; and if thoſe extreams, or buunds, 
are right-lines, the figure is called a Re-iineal (orie 
lined) plans; but if the extreams, or bouncs, of a plane, 
are crooked, or curve. lined, the figure is then called a 
Curviligeal ſurface, or plane. A ſurface may be conceiv- 
ed to be generated by the motion ct à line. 


CC 


10. A Solid is that which has three dimenſions, viz - length, 
breadth, ard thickneſs :—The figure of a ſolid may be 
conceived to be generated either by the motion of a 
plane (or ſurface) in ſome certain direction, or by the 
revolution of a plane round ſome line as an axts;* | 


11. The bounds or extreams of a ſolids are either plain 
or curved ſui faces. | IS 


§ U. MENSURATION. 
O write a complete Freatiſe of Menſvration would 
make a Volume of itſeif : therefore my intent here, 
- 25 to treat of ſuch things as are generally uſeful in com- 
mon Buſineſs, with a defi: n to give the Learner a ſmall in- 
fight only, into thi Affair, and to excite his curioſity to 


lock into Authors that have treated this uſfeiul and de- 
lightful Subject more at large, 


I, Of SUPERFICIAL MEASURE, 


The Area, or Meaſure, of any plane ſurface, geometri- 
Tally conſidered, is the whole Space contained, under 
the bounds of the figure, without any regard to thickneſs ; 
us in the Menſuration of Land, Painters Work, &c, 
This Area, or Superficial Content ofthe ſpace, is com put. 
ed from another ſpace, of a determinate form and magni. 
tude; i. e. from a ſquare whoſe ſide is one inch, ſoot, yards 
chain, &c. called the Meaſtring Unit, nd tie number cf 
ſuch ſquares, or units (and parts of an unit), chat are con- 
 tazned in any plane figure, 1s called the content or mea- 
fure of that figure. „„ 
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R O B E M 8. 
J. To meaſure a ſquare ABCD. 


Defitin. A geometrical ſquare is a figure conſiſting 
of tour equal ſides, and as many right angles. 


RULE, Multiply the fice of the ſquare by itſelfs 
and the p:odutt will be tac arca in the ſame meaſure the 
dimenſions were taken in. | 

| ih; D 

Fx. 1, Suppoſe the fide of the ſquare * 
A B=50 inches; required its arra in 
teet. | ; | 
Operation. $o0X50==2500 the area in f 
inches; then 25001442 17, 36 the area 
„„ 


A 1 
2. Suppoſe the fide of a ſquare be 21, 269 inch 
is its area in fee? Anſw. 3.1413 feet. 9 es, What 


| ” To meaſure a Rhombus, ADCE, 
Definition. A Rhombus has four equil ſides; and 


four angles, the oppoſite angles equal; two being ob: uſe, 
and two acute. | 
Rule. Multiply the two 
d.:gonals (AC and PE) E. C 
tagether, and half che 8 
product u ill be the area. 
Or x the tide by a per- 
pendicular let fall from 
an angle thereon. (if 
within the figure, Or on. 
the fide produced if 
witaout) and the pro- 
duct wiil be the arCa. 
Ex. Suppoſe the di- 
azanal AC = ao, and 


* * 


ED=120 yards ; requiied the area of the Rhombus. 
Operation. 120 & 200 - 2 = 2000 th: area Or, ſup* 
poke the de ADZit4, and perpend. CE=105, 20325 
| 1 5 then 


N 


, ” 
. 6 
7 4 
4 n 
* * A * * F " G WS PER” . 
« n N _ * 8 4 i * 4 TE * - 6 " - TIF" . — of ” 
4: F 8 > if 7 — S £ y 2 210 N — 1 8 "= P V 1 * * _ 8 K 
* WA -, oe 45 oy as P n 1 « y 5 2 1 * * 1 1 » "Ae 4 P 2 , odh 2 
— — >. — — * — 8 o — - 2 — — 2 — — — — — ä — wnmnd i —— a - 
—— — — — — 2 — — rr — - 2 n — — = — — —— — — 
_ —— — — — — - « is 8 p - « — — a — — p RE — : — — — 
h * > I gr es 2 yy” ” 24 — <= 2 — r - . 4 —— as * 4 4 2 = — — — — —— Pits 4 \ 
0 EA a — * . . WET A 1 T x — — . 2 — 2 4 — — —— S 
; — — w + —_ —— res ay - — pe — — — — — - 2 7 — —— = —_ pe J 2 — pe 
—— — ———— — - _ - — — 22 a = * 2 * o ” - — — — — 4 = 1 — * 2 — —— — — — 5 
>. = ——_———_ . —— nn WY 8 5 cer 2 — 2 C SD — - - — — 7 - wx = 2 2 = — 7 
— ——— = Im — 2 — — . d 3 - 2 7 NT —_ = A Canis — ne — - — 
— = = ws He apo _ —̃ ——u— . — . 1 — — "HM - , 8 5 — 8 
— pe - — ou It <= — 2 - ; 1 — 28 = D N * 0 3 . „ ls > 
_— LE 4 5 x . — — 1 — — — 4 . - A K * * = = —_ ES — 5 1 Ic70; 
PRO F q — — — & _ => = =o N 4 - - — — - 1 "ER - To a a — x 1 
= - * — — — 2 * * ON 4 2 e 7 - - ES 2 5 2 2 = . _ FI "7 * — on P. 
—— : por none In" ICT — . Lay”: 2 - * e 2 . » 3 — — — 2 — — — — 1 — 
i a CY ET — —. * * . 7 2 O 8 — 1 * 2 * « - . — — 1 ws: En 
8 - * O5 6 6 7 8 K 4 l 2 R = \ a 4 5 5 5 da? ar”) 
Fa * . 7 — 1 4 A 7 R 5 * 1 "oY 4 * — _—_ — — w F — I 5 4 d — 2 9 
4 5 8 — — 0 i — pe * by - 5 9 —_— Pr 4 F, Y ” 9 q N 
. <A — " bY hb — . * N * 3 ood p n 2 : , . * X Fu * *% - bb 
— . — — 2 N ” 62 3 , W r 1 3 — n r 4 Y 2 2 WT mee y 
3 K 8 — J — * x. 
. 


" 4 
. n m_ i © ard — — * 1 — 
* — v n FCC ˙¹ 1e ̃⁊ᷣ̃ ͤ ꝶ— OTA * . 
1 r — RIES SS 
„ 4 be +. 22 4 


6 Mas * ” * "IS" _ 8 
— —. — — — 1 - 3 — 
Min — 2 — — 


( 297 ] 
| then 105, 2632 K 114 12000, o048 the area as before, 
nearly. „ 


3 · To meaſare a Parallelngram. 


Definition. A parallelogram is a four ſided figure, hav- 
ing its oppoſite: ſides equal and 8 


C 

Rule. If it he a rectangled pa- | _ : | 
rallelogram, as ABCD : multiply : 

the longell ſide by the ſhorteſt 3. if 

aK B 


otherwiſe as FG Hl (called by ſome a Rhomboides) ; 


then Xx the longeſt ſide FG, by the perpendicular IIK, 


and the product will be the area. 


Ex, Suppoſe the 
longeſt fide AB (cr FG) 
=180, the ſherteſt fide I H 
C (or perpend. HK) 

=60 required the 
area, 

Qz:r. 180x 6bo=10800 
the area, requircd, 


4. To meaſure a Triungles A = 


Definition. All three ſided figures are called triangles” 


Hut admit of the following diſtinctions 3. 


1. If it has a right 
angle it is called a right . 
angled triangle as ABC, 
the*two {les AB, BC, 
containing the riÞht an 
gle, are calgd legs; 
tlie ſide AC oppo lite 
the right angle is called 
the hypothenuſe. 


2. 
equal 
teral 


* wo 2 \ 4 


2 


ES 
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2. If the three ſides are 
equal it is called an equila- 
teral triangle, as ABF. 


3. If only two ſides are 
equal it is called an Iſo ſce 
les triangle, as ABI, 


4. If the three ſides 
are all unequal, it is 
called a ſcalene trian- 
gle, as abR. hey are 
all meaſured by the 
{ame rule. 


| £25 b 

Rule. From any one of the angles let fall a perpendi- 
cular upon the ſide oppoſite (produced if needful); mul- 
tiply the ſide and perpend. together, and half the product 
will be tne area. 

Ex. The baſe AB of the triangle ABC (or AIB or abR) 
is 90, and perpend. CR (or, In Rm) is 60; what is 


the area ? Operation go X 6022700 the area required · 
To find the area of a plane triangle by having the three ſidts 


given. This is of great ſervice in Land Sutveying. . 


' RULE. From half the ſum of the three fides, ſub». 
tract each fide feverally, let the ſaid half ſum, and the 


three differences, be & ed continually ; the ſquare root of 
the product will. be the area required! Ex» . 


@ *, 
1&8 
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Fxamp, If the ſides of a triangular garden be 41, 29, 
and 56 yards: what is the content of the garden? 

Operation 41 ＋ 2945 = 26 the fans E fam =63, 

And 63—41 222, It difference, 63-2934, 29 diff. 

386827, zd diff. then 63 K 22> 34 2 7.329868, the 
product, wioie ſquare root 35 74.4 4, t iICA required. 

3 | 55 To meaſtii a rape itim. 
75 Definition, 4 Trapezlun | iicure that has 4 un- 
equz: fide, as ANCD, in whict te live AC is called a 
diagenal, BF end DE are prrherdicutars. This Flape- 
zium in fad ie mote 04.5 140 iriangles ABC, and 
ADC. made by che diagonal 2. N 

Rule. Wultip, Ws 
the diagonal by the B 
ſum of the perpen- 
diculare, ard half 
the product will be 
th ajca, 
Ex. Suppe ſe the 
diagonal AC=120, 
and ihe perpeid' u- 
lars DE and BF to | 
be 40 and go re- „ 
Pectiveſy; required the area. 


Operation 50 44 %1202=4590 the area, required. 
Note,; The meaſute of any irregvlai figure (or polygon) 
may be ll found. Divide the whole figure into triangles, 
traptziums, and curves; then find the area of each; add 
the areas together, and te ſum will be the area of the whole 
figure (or polygon). To find the area of a curved-ſpace, See 
Page 55» ; | 
8 6. To meaſure any regular Polygon, 
Defrition. Any plane figure bounded by more than 
four 1ight lines, is called a polygon ; ard is named ac- 
cordiug to the number of ſides it contains: Thus if it 
has 5 fid-s it is called a pentagon; if fix ſides, a hexagon; 
if ſeven, a heptacon, &c. If all the ſides and angles are 
equal, as in the figure (ABCD EFG), it is called a regular 
36240 if otherwiſe, it is called an irregular polygons 
ivery regular polygon is compoſed of ſo many iſoiceles 


triangles as the polygon. contains ſides, Rules. 


perpet 


8 9 


6 


ſceles 
le. 


< 
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Rule. Find the area of one of the triaugles (by prob, 
4), and multiply that area by the number of triangles: 
Or half the ſum of che ſifes by a line drawn from che 
riddle of any one of the ſides to the center of the poly gon, 
and the product will be the arca. rr 


Ex. In the hexagon 
ABCDEFG, if one of 
its ſides AB (BD &c.) 
be 56, the perpendicu- 
lar Ca=48,49 ; what 
is the area? 


Operation. - 48,49 * 
56—2 = 1257.72 the 
arca of one triangle ; 
then 1357,72 & 6 = 
8$146,32 tie area of the 


polygon. 


Note. The radius of a circle inſcribed in any regular po- 
lygon is equal to the perpendicular of it, let fall from the cen- 


ter to the middle of the ſide of the polygon. Now by plane 


Trigonometry a Table may be calculated for the more read 
meaturing of regular polygons; which Table I ſhall here ſub- 


join; expreſſing the angles at the center, length of the 


perpendie lar (orradius of the circle inſcribed in it) ard area. 


The names NumberſThe angle] The perpea-{Thearea, Thel 
of the of ſides. at dicular. Hh of the Po- 
Polygons. the center lygon being I. 
Pentagon — 86 | 72 00 0,6381910 | 1,7204774 
Hexagon 6 60 oo | 0,8660254' 2, 5980762 
Heptagon 7 51 26 [1,0382617 3,6339124 
Octagon 8 45 00 11, 2071068 f 4,8284271 
Nonagon 9 40 oo 1,3737387 6,1818242 
De azon 10 36 co 1, 53884718 7,6942088 
Undecagon| 11 32 4+ [1,7028437 9,3656404 
Duodecagon T2 39 00 | 1,8660254; 1,1961524 
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The uſe of the priceding Table, 


It is well known to Geometricians, that the areas of ſimi. 
lar (or like) plane figures are in proportion to one anotter, 
as the ſquare of their correſponding fides : Therefore 
multiply the ſquare of the fide of a given regular Polygon 
by ſuch a number taken out of the above table, as is 
agreeable to the name of the Polygon, and the product 
will be the area thereof, in the ſame deno mination as the 
given ſide. N 


Ex. If the ſide of a regular Octagon be 12 feet; 
what is its area ? 


Operation. 4.8284271 X12 12695. 293 5024 the area, 
7. To Meaſure a Circles 


continued line, called the circumference, or periphery ; 
every part of which is equally di ſtant from a point within 
the Circle, called its | ES 

Center; from which, 
any right line (ac, cd, 
&c.) drawn to the cir- 
cumference, is called 
the radius, or ſemi di- 
ameter of the Circle; 
any right line ab, 
drawn thro” the center, 
terminating each way 
at the circumference, 1s | 
called a diameter 3 a right. line dg, leſs than the diame- 
ter, meeting the circumference, in two points, is called 
a chord, or ſubtenſe; and the perpendicular diſtance rp, 
from the mid le of the chord to the circumference is 
called a verſed · ſine. 


Before I proceed to find the area of a Circle, it will 
be neceſſary to ſhew the learner, how to find the circum- 
terence of a C:rcle, by having its diameter given, and 
ſhe concrary» . nos we 


It 


Definition, A Circle 1s a plane figure, bounded by one 


. * 
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It is now looked upon, even by Mathematicians "of 
the firſt rank, as abſolutely. impoſſible to determine the 
exact proportion of the diameter and circumference of a 
Circle. | ; | 5 

That great Geometer Archimedes, about 2000 years 
ago, firſt diſcovered this proportion to be nearly as 7 to 
223 that is, if the diameter of a Circle be 7, its circum- 
ference will be 22, very nearly. But 22 is too much. 

Metius Snellius diſcovered the proportion to be nearly as 
113 to 335; which is nearer the truth than Archimedes, 
but 335 is too great. 5 

Since Archimedes's and Metius's time, various me- 
thods have been invented, whereby the ſaid proportion 
may be approximated to a very great degree of exactneſs. 

Van Ceulen (a Dutchman) found by incredible pains, 


that if the diameter of a Cirele be repreſented. by i, the 
circumference thereof will be | 


3,14159265358979323846264338327950388, extreamly 
near. This laſt number was not only confirmed, but was 
extended to double the number of decimal places, by that 

ingenious and moſt indefatigable Mathematician, the late 
Mr. Abraham Sharp, of Little Horton, near Bradford, 
in Yorkſhire» And Mr. John Machin, Profeſſor of Aſtros 

nomy in Greſbam College, and Secretary to the Royal 
Society, has carried it to 100. places, But in the ordina 


ry 
practice of meaſuring, it will be unneceſſary to take any 


more than 3, 14159 (or 3, 1416): Hence it is evident, 
that if the diameter of any circle be multiplied by 3, 1416, 


the product will be the circumference of t 


hat circle, very 
nearly. N | 3 | | 
Ex. What is the circumference of a circle, whoſe 
diameter is 307 | | | 


Operation. 3,1416 X50==157,08 the circumference. 
It is evident, from this example that if the ciccumfe- 
rence of a circle be divided by 3, 1416, the quotient will 
be the diameter. For 157, 08-3, 14. G5 the diameter. 
To find the area. of aà circle, by having the diameter and 
cercumference gie. 4 
Rule, Multiply half the circumference by half the 
C ec dia- 
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diemeter, and the 89150 will be the area. 
circle is equal to a rectangled parallelogram contained un- 


For every 


der half the circumference and halt the diameter. 


Ex. What is the area of a circle whoſediameter is 1, and | 


circumference 3,1416? 


Operation. 


+ the circumference is 1,5708, and 2 the 


diameter is. 5 Then 1,5708 X, 5 , 7854 the area of 2 


circle whoſe diameter is 1, nearly; 


Therefore if the ſquare of the diameter of any circle 
be mul'iplied by ,7854, the product will be the alea, or 


meaſure of the circle in that denomination whereby the 


diameter was expreſſed, whether inches, feet, yards, &c. 
As for inſtance, ſuppoſe the diameter of a circle be 50 
feet, the ſquare whereof is 2500; then een, 


1963, 5 


the area ſought, nearly. 


The circumſerence of a circle being given to find the arta. 


Multiply the ſquare of the circumference by 
o, 795776 (=1,=3,1416 4) and the product will be 


Rule 


the area. 


Ex. If the circumference be 30, what is the area? 
Operation. ©,0795776 * 900=71,61984 the area. 

The area of a circle being given to find the diameter. 
Mul:iply the ſquare root of the area by 1, 12837 


| Rule. 


(S2. 123, 1416) and the product is the diameter. 


Ex. What is the diameter of a circle whoſe area is 


2500? 


Operations 


7 be diancter of a circle bein 


Aale. Multiply the 


greateſt inſcribed ſquare. 


1,12837 X/2500=56,418; the diameter. 
given to find the /ide of the 


ven diameter by 70% (Vi): 


and the product will be the fide of the ſquare required. 


E 


*. If the diameter of a circle be 50; what is the 
ide, of the inſcribed ſquare ? Anſw. 3 535 | 


8 To meaſure the Sear of a Circle. 


Defnition A Sector of a Circle dige, is a figure cog. 


13:99 


Ex 
circle 


the a 
Og 
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tained by an arch (or arc) thereof, and two radius's ; 
when theſe two radius's form a right angle, or the arch 
becomes th ot the circumference, the figure is called a 
quadrant, as adrc, (or ergb, ſee the laſt f¶gure). 


Rule, Multiply half the length of the arch, by the 
radins, and the produ will be the area. 


Ex, Let drgc repreſent a ſector (or quadrant) of a 
circle, whoſe radius gc (or gc) is 45 feet, and length of 
the arch drg, 70, 686 feet, required its area. 


Operation. 45 X£70,686=1590,435, the area, | 


By this propoſition the area of the ſegment of acircl 
may be found : For if the area of the triangle age ve 
ſubirafted from that of the ſector arge, there will remain 


the area of the ſegment drgd. As for inſtance, ſuppoſe _ 


tie chord dg =63,63 feet, and the perpendicular cp = 
31,3815, Then 63,63 * 31,815 22 21012. 194225 the 
area of the triangle dcg; Which taken from 159,435 
(the area of the ſector) leaves 578,240775 the area of the 
legment (4r24). Or the area of the ſegment of a circle 
may be found by having the chord and verſed fine given, 
by the following general rule. 


Rule. Multiply the verſed fine (or height) by ,626; 


to the ſquare of the product add the ſquare of half the 
chord: multiply twice the ſquare root of the ſum, by two 
thirds of the verſed fine, and the product will be the area, 


Ex. Required the area of the ſegment of 'a circle, 


* 7 


whoſe chord is 48, and verſed fine 18, | 


Opera. 18 X, 626 = 11, 268, whoſe ſquare is 126,967824 
which added to the ſquare of half the chord (576), makes 
the ſum 702, 9678 2; twice the ſquare root of which, is 
53,026; which x ed by two thirds of the height (12), the 
product is 636, 3 12 the area. | 5 


If the fg the ſquires of the ſemi-chord and verſed | 
by the verſed fine, the quote will be the 
diameter of the circle, to which that ſegment correſponds. 


ſine be divide 


As for inſtance, ſuppoſe the chord be 24, and the verſed 
ſing 8. Then 12 X12+8 x 8 ＋8 226 the diameter re- 
quued, S 2 By 
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_ tranſverſe (TS) = 70, 
and the conjugate(CG) 


73542748, 9, the area 
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By having the chord and verſed fine you may. find the 
length of the circular arch: thus, find the diameter (as 
above), divide two 3ds of the verſed fi ne, by the diameter 


leſſened by ,82 of the verſed fine; to the quote add 1, and 


- that ſum by the chord, the product will be the length 
2 che arch very nearly. For inſtance, ſuppoſe the chord 
ot a circular arch be 40, and the verſed fine 10. Then 


20 X 20 10 x 10-1050 the diameter, now 10X,82= 
8,2, which taken from 50 leaves 41,8 the diviſor ; by 
which divide 6,666 &c, (two thirds of 10) and the quote 


1s ,15948 ; to which add 1, and the ſum is 1,15948 z this. 


Xed by 40 gives 46,3792 the length required. 


9. To meaſure an Elligſis, or Oval. 


45 Definition. An Ellipſis. commonly called an Oval, 1s 
a plane figure bounded by one continued curve line which 
returns into itſelf like the circle, but has two different di- 
ameters, cne longer than the other. The logger diameter 


(TS) is called the Tranſverſe, the ſhorter (CG) the Con: 
Jugate, | | | 


Rule. Multiply the 
tranfverſe by the con- 
juz ate, and Xx tnat pro · 
duct by, - 854; the laſt 
product will be the 
Area. | 


Exam. Suppoſe the 


=50, what is the area? 


Oper ation. 70 * 50 X 


required. 


Defi 
cone ( 
paralle 
learne 


3 


10. To meaſure a: Parabola. 

Definition, A Parabola is a figure made by cutting a 
cone (ſee the definition of a cone farther on) by a plane 
parallel to one of the ſides: but the figure will give the 
learner a better idea than any definition. 


Rule. Multiply- B 
the baſe (or ordinate 
AC) by the perpen- 
dicular (or abſciſſa 
BD); anditwo thirds 
of the product will 
be the area. For every 
conical parabola, is 
3d of its circum(ſcrib. 
ing parallelogram. 


Ex. Let the b⸗ſe of 
the parabola, AC. = A 
39, and perpendicular 2 
3D = 40; requied. | D 
the area | 

Operation, 30 X40 =1200,.two thirds of which is 800; 
the area. 


— 


Kult. Of SO'LID MEASURE. 
'F: HE. meafure of every ſolid figure is computed from: 
another ſolid; of a determinate form and magni- 
tude; namely, from a cube whoſe ſide is one inch, foot, 
yard, &c. called the meaſuring unit; and the number of 
ſuch cabes, or units, (and parts of an unit) that any. ſolid 
is found to contain, is calied the meaſure, or content, of 
the foiid : therefore when che meaſure of any folic ngure 
in any. denomination is kuown, it may be changed 1uto, 
any. other denomination by the ruies lu redatt ons. _- 
Since all ſolia figures are but oböſcure'y deturated 49/4 
Plank SUper/icies, J. no. lay ton 4% Jernem:s ſeri is Tee 
| | [25:6 3 7 
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preſent them ; but rather adviſe the Maſter Caubo may bat 
occaſicn to teach this) to get each ſolia made of word in its 


true form, to delineate and explain the figures intended by each | 
prob.em, in order to alſiſi his Pupil in a true A of what | 


he is about, 
P R o B L E M 8. 
1. To meaſure a Cube (or Die). 


Ades. 


are all equal) into one W and the product will be 


the ſolidity. ; 
bv. Suppoſe the ſide of: a cube be 15 inches; required 
its ſoli ity in feet. b 

Operation. 15 X15 N = 223175 cubic inches: then 
3375 % rr 1728 1, 953125 cubic foot. 


2. To f fonll the ſolidity of a Parallelopipedon, 


in. A Parallelopipedon is a ſolid figure contain- 
ed under fix parallelograms, the oppoſite { ſides of which 
are equal and pa allel. 

Rule. Multiply, the length by the breadth, and that 
product by the depth "we altitude), che laſt product will 
pr the ſolidity. 

Exam. 1. The len a of refangled parallelopipedon 
| — 72 2 ſeet, the breadth 30, and depth 20: . required the 
JOndlty, 

Operation. 72 * 30 X 20243200 the Golidity required. 
Exam, 2, What is the ſolidity of a piece of timber 


| Whoſe length is 30; feet, breadth 18 inches, and depth 


15 inches? 
Operation. 30, 5 K, 5 X 1,25 = 57.187 5 feet the ſolidity. 


3. To find the folidity of 4 Priſu. 
Def nition. A Priſmis a folid figure: contained under 
| feveral planes, its baſes for the moſt part are regular po- 
Jygons, (moſt commonly trian gular, ) and is of an equal 


Na this? outs. | 
Rule. 


Definition. they i (or Die) is a ſolid having ſix equal 
Rule. Mute ly the length, breadth, and depth (which | 


2 
2 its 
each 
hat 


| whoſe length is 28 feet, and one fide of the equilateral 


equal, the other two will be the lame; then 2,25X,75 * 


neſcs till it ends in a point, called the vertex, 


Rule. Multiply the area of the baſe, or end, by the 
altitude, or length, and 3 of the product will be the area, 
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| Rule. Find the area of the baſe, or end, according 1 
to its form, multiply that area into the length, and the 1 
product is the ſolidity. 


Exam. 1. What is the ſolidity of a triangular priſm, 


end is 1+ foot ? 


Operation. 1, 5 X 34. 5 ſum of the ſides; J ſum 2, 25 
and 2, 25— 1,5 7s the iſt diff. and becauſe the ſides are 


75 X,75=,94921875, whoſe ſquare root is ,9742 the 

area of the end or baſe ; and 49742 & 28227, 2776 feet 

the ſolidity required. + = 
4+ 70 find the ſolidity of a Cylinder. 

_ . Definition" A Cylinder is a round. body, like a round 

column, or a rolling ſtone of a garden, whoſe baſes are 

equal circles. | 


Rule. Mukiply the area of the circular baſe (or end) 
by the length, and the product will be the area. 


Exam. What is the folidity of a Cylinder, whoſe 
length is 34 feet, and the diameter of the end is 24 feet ? 


Operation, 2,5 N, 5 , 78544. 90865 the area of the 
end, and 4, 90865 x 3,75 18, 4071375 feet the area. 


5. Yo find the ſolidity of a Pyramid. 


Definition. A Pyramid is a folid, which from a trian- 
gular or other figured baſe, diminiſhes gradually in thicks 


PR. Tx — 6.” 
2 — — 2 a LN "i; . 0 


For every Pyramid is equal one third of its circumſerib- 


3 
I 
'P 


Exam. 1. What is the ſolidity of a. pyramid,. whoſe 
height is 5 feet, and one fide of its hexagonal baſa 
is 1Z.foot ? . | 

Operation, The area of an hexagon, whoſe fide is ty, 
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Is fourd to be 2,598076 (by the Tab. of poly ons). And Ex 

1,5 X1,5 & 2,5980765, 845671, the area of the baſe, linder 

Then 5, 8456 1 K 1 ＋3 29, 22835 5, the ſolidity. O5. 

4 Exam. 2. What is the ſolidity of a pyramid, whoſe ſupert 
; height is 72 feet; and the fide of its ſquare baſe 18 feet? Ex 
Anſw. 81co feet. lengt! 
it con 


6. To find the ſolidity if a Cone: 


| 0 
Defin. A Cone is a ſolid, which, from a circular baſe, di- And 
miniſhes gradually in thickneſs till it ends in a point at 
| top(or verrex).in the form of a round ſpire. A Cone may whic! 
be conce:ved to be generated by the rotation of a right-- 


angled triangle round one of: its: perpendicular legs. _ 
- Rule. Find the area of the cone's baſe (whether the the c 
diam. or circum, be given), dere ge this area by the 
perpendicular altitude, and one third of the product will R 
de the area. For every cone is equal to one third of itz watt 
eircumſeribing cylinder. . 
Exam 1. What is the ſolidity of a cone, the diameter E. 
of whoſe baſe is 20 feet, and the altitude 60 feet? com 
Operation: 20 & 20,7854 2314, 16 the area of the met! 
baſe, And 314,16 K G0 3 26283, 2 ket. the folidity. 0 
required. RD ſupe 
Exam. 2» Ifthe circumference of the bafe of a cone E 
be 30 feet, and the height 50 feet: what is the ſolidity ?. cone 
Operation 3 * 30 X, 7957767, 61984 the area of Circ 
the baſe. And 71,01984 & 58-3=119,3664 feet the. G 
. folidity. per! 
7. To find the conve*-ſuperficies of a right cylinder, by. | 9 
Sawing its length, aud ihe diamet. 7, or circumference E. mia 
Rule. Multip)y the diameter by 3,1416, and the pro · 4 
duct by the length, will give the convex ſurface, Or, b 
x the circumference by the length and the product will 3 5 
be the convex ſupcificies. 5 ET oC! Ru 
es tur 


Ex- 


64) | 
Exam. 1, What is the convex ſuperſicies of a right ey- 
linder whoſe diameter is 50 inches, and length go inches? 


Operation; 3,1410-X50X99=14137,2 the convex 
ſuperficies. | 


Exam. 2. A cylinder is painted at 6d, per foot, Whoſe | 


length is 20 feet, and circumference 10 feet, what does 
it come to? 


Operation. 20X10==200 the curve ſuperſicies. 
And 10 * 10 *. 07958 X2=15,916 the area of both l ends. 
Then, 200 15, 916 2215, 916 feet, the whole ſuperficies; 
which at 6d. per foot, amounts to 51 78. 114d. the Anſw. 


8. The length of the ſlaut fide and the diameter, or cir- 


eumference of the baſe of a right cone, being given, to find 
the convex ſuperficies. | 

diam. by 1,5738 (of kiel 
circum. by o, 5 


Rule multiply the 


and the product ed by the length of the fide, gives ene 


convex ſuperficies. 


Exam. 1. What is the convex ſuperficies of a right 


cone, the length of the ſlant tide being 60, and che dia- 
meter of the baſe 22 ? : 


Operation, 1,5708 N 22 * 60=2073,456, the convex 


ſuperficies. : 
Exam, 2. What is the convex ſuperficies of a right 

cone, whoſe length of the ſlant tide is 52 feet, and tne 

circumference of whoſe baſe is 60 feet ? 72955 


Operation. 60Xy5 X59=1500 feet the convex ſub - 


perticies, | 
9. To find the ſolidity of the Fruſtum of a Cone (or pyra- 
mid of any kind.) | 


Definitions The Fruſtum of a Coae, or pyramid, is 
what 'remains (towards'the baſe) when the top is cut off 


by a plain parallel to the baſe. 


.* = > 


Rulz. To the ſum of the areas of the two ends of the fruſ. 
tum, add a geometrical mean between thoſe arrears, viz. 
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(the ſquare root of their product, ſee page 231), multi. 
Ply this ſum by one third of the altitude of the Fruſtum, 
the product will give the ſolidity. 


Note. This rule holds good, if the ends of the fruſtum be | 


of any other figure, than that of a regular polygon; 


Exam. 1. Suppoſea ſquare pyramid's fruſlum, the fide 
of whoſe greater baſe is 18 feet, the ſide of whole leſs is 


6, and whoſe altitude is 60: What is the fruſtums ſoli. | 


dity ? 


Operation. 6x6+18 X18-—360 the ſum of the a- 


reas of the two ends; and 36 x324=11664, the pro- 
duct of thele areas, whoſe ſq are root is 108, a geome- 
trical mean; then 360 41, 8g 468 the ſum, which belag 
xed by one third of the Iltitude (20) the product us 
9300, the ſolidity required, „„ nn” 

Exam. 2, What ts the ſolidity of an hexagonal pyra. 
mĩd's fruſtum, the fide of whoſe greater end is 3 feet, 
that of the leſs end 2 feet, and the length 12 feet. 


3 * 3 2223.382684 area of the greater end 
2 * 2 . 59 758 | =10,392 304 area of the leſsſe nd. 


=15,588000 geom. mean. 


23,382 X 10,392 


49.362988 ſum 
4 zd the height, 


folidity required is 197,45 95 2 

The ſolidity of the fruſtum of a cone, may be found 
by the above general rule, but more expeditiouſly by the 
following rule. e 


When the diameter or circumference at each end, and 
the altitude are given. 75 
diam. 


Rule 1. Multiply the 8 
at the other. ä : 
2. To the product add the ſquare of thoſe 

3. Multiply the ſum by the given length. 
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| 7. J, 2618 (1 of ,7854) 
4. The product x ed by the No | 0, 2656 6 of ,0795776 
will give tbe ſolidity. | | 


Exam. 1. What is the ſolidity of the fruſtum of a cone, 
the diameter of the greater baſe being 20, that of the leſs 
10, and the altitude 3o ? | | 


Operation. 20X10+20 X204+10X 10 30 &, 2618 2 
5497 8 the ſolidity required. | 


Exam. 2. What is the ſolidity of che fruſtum of a 
cene, the circumference of the greater end being 40, that 
of the leſs end 20, and the length or height 50 | 


Operation. 40 * 20 + 40 * 40 + 20 X 20 X50 X 0265 26 
23713, 64 the ſolidity required. 


Exam. 3. There is a fruſtum of a cone (by ſome called 
a cylindroid), one end of which is a circle whoſe diame- 
ter is 26 ; the other parallel end is an ellipſis whoſe tran- 
verſe diam, is 44, and conjugate 14; the altitude of the 
iruſtum is 9 ; required its ſolidity. 


Operation. Firſt reduce the ellipſis to a circl-, and then 


proceed according to the rule; thus, V 44 X 14224, 82 
nearly, the diam, of a circle, 


Then 24,82 X 26 +26 X 20+ 24,82 X 24,82 X 9,2618= 
4564,6898 1458 the ſolidity required. FEY: 


10. The folidity of the fruſtum of a reQangular pyramid 
{called a priſmoid), whoſe parallel ends are any diſſimilar 
rectangles, and whoſe fides are four plane ſurfaces. 

The ſolidĩty of this figure may be obtained by the firſt. 
of the preceding rules, or by the following- | 


Rule. To the longeſt(or ſhorteſt)ſide of the reQangle at 
either end, add that fide at the other end (whether it be 
the length or breadth) which is parallel to it; multiply 
this ſum by'the ſum of the other two parallel dimenſions 


" VIZe 
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(viz one at the top, and the other at the bottom), and to 
the product add the areas of the two ends; this total be- 
ing multiplied by the height, one ſixth of the product will 
ba the ſolidity. a 


bye Suppoſe there is a fruſtum of a pyramid, whoſe 
parallel ends are rectangles, the length at one end bein 
40 inches, and breadth 343 the length and breadth of the 
other end (which in this caſe, are reſpectively parallel to 
thoſe above) being 50 and 46 inches, and the length 60 
inches; required its ſelidity, ; 
Operation. 40+50=90; 34446 80; and gox80 
=97200 the product; 32 Xx 40 21360 the area of the leſs 
baſe, 46 K 50 2300 the area of the greater baſe, and 
7200 +13600+2300=10860 the total: 
then 10860 x 60.6 108600 cubic inches, 
1728) 108600, o0(84, 97 feet. | 
282)108600,00(385,1 ale gallons. 
231)108600,00(470,12 wine gallons, 


” 1. To find the convex ſurface of the fruftum & a right | 


cone, 1he . of the ſlant fide, and the diameters or circun- 
ferences of the parallel ends bring given. 


Rule. Multiply the ſum of the diameters by r,5708, or 
the ſum of the circumferences by 0,5, and that product 
* by the length of the fide, and the laſt product will be 
the convex ſurface, + | 

Exam. 1. What is the convex ſurface of a right cone, 
the diameters of the ends being 8 and 4 ; and the length 
of the ſide 20? | 


Operation. 8+4=12 the {um of the diameters ; and 
12X1,5708 x 20==376,992 the convex ſuperficies. 


Exam. 2. What is the convex ſurface of the fruſtum 
of a right cone; the circumference of the preater end 
being zo feet, that of the Jeſs end 10 feet, of the length 
of the ſlant fide 20 feet? | | 


Operation. 3910 X 25 X 20=400 feet, the convex 
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12. The dimen/ion of a Pyramid or C one being given, to 


find what length from the vertex will anjaver to a given part 


of the ſolidity. 5 5 
Rule. Say as the ſolidity of the whole pyramid or cone: 
is to the cube of the altitude :: ſo is any given part of 


the ſolidity : to the cube of its altitude, reckoned from the 
vertex doaunwards; whoſe cube root is the length. 


Examp. There is a conical peice of timber, the d ia. 
meter of whoſe baſe is 1,5 feet, and the leagth 12 feet ; 
what diſtance from the vertex muit a ſaw be applied, to 
cut it into two pieces of equal ſolidity . 


Operation. 1,5 X1,5 X12 X,2618==7,0686 feet the ſo- 
lidity ; half whereof is 3,5343- And12xX12X12=1728 
the cube of the length. 


3.5 343: 864, whoſe cube root is 9,5 2443 and ſo far 
trem the vertex mult the ſaw be applied. 8 


13. To find the ſolidity of the Hoof of the fraſtum of 4 
p3ramid, the lintur meaſures of the end, and the length Ge. 
ing Axoxox. 


Definition. If the fraſtum of a pyramid be cut through 


the extremities of both baſes by a diagonal plane, each 


pa t (or Section) is called a hoot, 


If tne truſtum be of any other form than a ſquare py · 


ramid, reduce it to ſuch, by nading the ude of a Iquare 
of equal area; then | | | 


Rule, To the ſquare of the fide of one baſe, add one 
half the product of the ſides of the two baics ; this tam 


x by the neignt, and one tnird of the product Will be the 
lolidicy, 7 


Examp, Given x = one ſide of the greater baſe of 7 
ſquare pyramid”s fruſtum, y one ide ot the lels baſe, 
and a = tte altitude, required. the ſolidity of each hoof, 


Operation, xx Ixy X a+3= the ſolidity of the grea. 


ter hoof. 


And yy +Lyx Xa 3 the ſolidity of the leſs hoo's 
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Now ſuppoſe * 1,5; y=1,25, and agg: then 1,5 


XI, 5 2, zy xx the ſquare of the greater fide. And 
1,5 & 1,25 20,9375 xy half the product of the ſides: 


Then 2, 25 0,9375 x9+3=9,5625 the ſolidity of the 


greater hoof, Again, 1, 25 & 1, 25 1, 5625 yy, then 


1,5625 T0. 9375 X9=3 =75 the ſolidity of the leſs hocf, 


Note, The ſolidity of the greater or leſs hoof will be ob. 
tained according to the end of the fruſtum uſed as evidently 


. 


appears by the example above. 


14. In à conical fruſtum, the diamtters, and diſtance of the 
tavo parallel ends being given, to find the ſolidity of each hozf, 
au hen the fruſtum is cut by a diagonal plane. 


1. To find the greater hoof (S). 


Rule, From the cube of the greater diameter (x), 
take the ſquare root of the product of the cubes of the 
two diameters. Divide the remainder by the difference 
of two diameters Moultiply the quote by the altitude 
(a). The product multiphed by o, 2618 (n) (one 12th 
of 3,1416), will give the ſolidity. | 


Theo. S=xl—v "x XY") x na, putting y= the leſs 


diameter, _ 


2, To find the leſs hoof (). 

Rule. From the ſquare root of the products of the 
cubes of the two diameters, take the cube of the leſs dia- 
meter. Divide the rc mairder by the difference of the 


two diameters. Multiply the quote by the height, 
The product multiplied by o, 2618 will give the ſolidity, 


Theo. = N Han 


* 


Examp. There is a conical fruſtum, the diameter of 
the grester end is 4; that of the leſs end 2; and the alti- 


«tude 9; what is the ſolidity of each hoot ? 


_ Operation 


E 
Operation. 4 x4 X4=64 the cube of the greater dia- 


5 meter, and 2 X2 K 2==8 the cube of the leſ diameter. Al- 

nd . fo 64x8=512; whoſe ſquare root is 22,0272. 

es: Then 64 — 22,6272 a 

3 => 9 X 0,2618==48,7413 the ſoli- 

8 dity of the greater hoof, 

f. And 8 FRI 

33 — — je , 26181/2323 the ſolidity of 

ly the leſs hoof. 5 . 

. | 15. Of a Sphere (or Globe). 

7 I. The diameter of a Globe being gi ven to find its Superfictes, 
Rule. Multiply the ſquare of the diameter by 3.14 

(p) and tne product is the ſuperticies. 3 

Exam. What is the ſuperficies of a ſphere whoſe dia- 

9 meter is 3 2 | 

5 wo 5 

- Operation. 3X3 X3,1416=28,2744 the ſaperficies, 

- 2: Thetircumference of a circle biſefing the /phere being 

given, to find its ſuperficies. I” 
| Rule, Multiply the ſquare of the circumference by 
6 , 31832, (Ip) and the product is the ſuperficies. 


Exam. What is the ſuperficies of a ſphere whoſe. cie- 
cunference is 9,4248 ? EA 


| Operation, 9,4248 X9,4248 X0,31332=28,2753645 
e the ſup-rficies, | 


3. The diameter and circumference of a fobere being gi ven, 


zo find its ſuperſicies. | 5 
. Rule. Multiply the diameter by the circumference, 


and the product is the ſuperficies. 


Exam. What is the ſuperficies of a ſphere, whoſe dia- 
meter is 3, and the circumterence 9,4248! 


Operation. 9, 4248 & 3228, 2744 the ſuperſicies. 


4. The dia neter of a * ting given to find its ſelidity 
a dUiCs 


1 


Rule. Multiply the cube of the diameter by „5236 
(=p—+6) and the product is the ſolidity. * 


Exam. What is the ſolidity of a ſphere whoſe dia. 
Meter 153? | | | 


Operation. 3X 3X3 N, 5236 14,1 372 the ſolidity. 


5. The circumference of a circle biſe@ins the ſphere bei 
given, o find its ſolidity. „ 


Rule. Multiply the cube of the cireumference by 
„016887 (=1—6pp) and the product is the ſolidity. 


Exam. What is the ſolidity of a ſphere whoſe circum” 
terence is 9,4248 ? 


 Golidity. | 

6. The fuperficies and diameter of a ſphere being given, to 

Sie Tn TO OE ON 
Rule. Multiply the ſuperficies by one ſixth of the di. 

ameter, and the product is the ſolidity. | 


Exam. What is the ſolidity of a ſphere, whoſe diame- 
ter is 3, and the ſuperficies 28,2744 ? 


Opergticn. 28, 2744 X 3<-6=14,1372 the ſolidity. 


7. Hlbeſuperſic ies and circumference f a ſphere be given 
to find the diameter. ] 


Rule. Multiply the ſuperficies by the c1rcua ference, 
and the product xed by 0,05395 (=p—=6) gives the 
ſolidity. | 


Exam. What is the ſolidity of ajſphere whoſe circum« 
ference is 9,4248, and the ſvperficies 28,2744 ? 

Operation, 28,2744 & 9, 4748 * 0,05 305 =14,1372 the 
ſolidity. 


Note. The ſolidity of a ſphere, is equal to two thirds of its 
circumſeribing cylinder, 


8. The 


Operation. 9,4278 I x0,016887 =14,1373 &c. the | 


5 312) 


8. The ſolidity of a ſphere being given, to find the diameter, 


36 
Rule. The cube root of the ſolidity ed by 
ia. 7, 240% (= Vj will give the diameter. 
| Exam. What is the diameter of that ſphere whoſe ſo- 
ty. lidity is 14,1372? | 
ing Operation. 3 V 14,1 372 * 1,2407223 the diameter. 
by 15. To find the ſolidity of the ſegment of a ſpbere, the diame + 
ter of its baſe (2x) and altitude (a) being givins 
m Definition The ſegment of a ſphere (or globe) is a 
part of it cut off by a plane; and therefore the baſe of 
ſuch a ſegment muſt be a circle; and its convex ſurface 
he a part of the ſurface of the ſpaere, | | | 
Rule. To thrice the ſquare of the ſemiliameter of 
3 the baſe, add the ſquare ot the altitude, multiply the ſum 
by the height; then the product x ed by o, 5 236 (n) will 
5 give the ſolidity (5). | 
| Theorem. 8==3xx +a. xa xn» | "= 
Co Exam. What is the ſolidity of a ſpherical ſegment, 
the diameter of whole bale is 26, (2x); aud its height 
12 (a)? | 
11 Operation. 221373 X3+12 X12 X12 X0,5236= 
4090,3032z the ſolidity. 
. 17. Thediameter of the baſe (x) and the allituds (a) of 
4 ſpherical ſegment, being given, to find its Convex Japerficies (5) 


Rule. To the ſquare of the diameter of the baſe, add 
. the ſquare of twice the height, the ſum X ed by 0,7854 
(n) will give the ſuperficies required. 


Theorem. sx + 4aa X n. 


Exam. What is the convex ſurface of that ſpherical 
ſegment, the diameter of whoſe baſe is 18 (=x), and 
whole altitude is 44 (Sa)? 8 


— hb = 


D: d 3 Operation. 


„ 


ol Operation. 18 K 1823243 and 4 x2] = $1 the 
ſquare of twice the height, Then 324 +81 N 0,7854= 
318,087 the ſuperficies required. 

18. To find the folidity of a ſpheroid, the axis of rotation, 
and the revolving axis being given, 

Definition. A ſpheroid is a ſolid figure, formed by the 
rotation of an ellipfis round either of its axis. If the rota- 
tion be about the tranſverſe axis the folid generated is 
called a prolate (or oblong) ſpheroid reſembling an egg, 
only both its ends are the fame. But if the rotation be 
about the conjugate axis, the ſolid generated is cal ed an 


| 2 ſpheroid. Such a form the fig, of the earth is ſaid 
to be. | ; 


Rule Multiply the fixed axis by the ſquare of the re- 
volving axis, the product x ed by o, 5236 (=p—=6) will 
give the ſolidity. | 

Note. A. ſpheroid {as well as the ſphere) is two thirds of 
its circumſcribing cylinder. | ; 

Exam, 1 What is the folidity of a prolate ſpheroid, 
whoſe tranſverſe axis is 100, and its conjugate is 60 f 

Operation. 100 x 60 X60 No.5 236 = 188496 the ſolidity. 

Ex. 2. What is the ſolidity of an oblate ſpheroid, 
whoſe longeſt axis is 100, and ſhorteſt axis 60? | 
1 Operation. 60 X 100 X 100 X o. 5 236 2314160 the ſo- 

idity. | ; 

19. To findthe ſolidity of a parabolic conoid, the diame. 
ter of its baſe, and altitude being given. 

Definition. A parabolic conoid is a ſolid formed by the 
rotation of a ſemi-parabola about its axis. It is equal to 
half its circymſcribing cylinder. 

Rule. Multiply the ſquare of the diameter of its baſe 


by .7854 ; then the product xed by halt the height will 


give the ſolidity. ; 
Ex. What is the ſolidity of a NN conoid, whoſe 
height is 50, and the diameter of whoſe baſe is Go f 


1 li peration · 60 60 x 57 8 54 * 5072 270686 the ſo⸗ 
Uadity. | 


20. T3 


( $14 } 


the 20. To find the folidity of a Parabolic Spinale. : 
Definition. A parabolic-ſpindle is a ſolid generated by 

the rotation of a parabola about its ordinate ; which ordi. 

nate will be the ſpindle's length, and the abſciſs of the 


I 


the 


mY arabola will be the radius of its greateſt circle (or its Z 4 
15 eadth) | | Rs: * 
ta Rule. Multiply the ſquare of the diameter (4) by the N 
is length (b), the product & ed by 9,41838 (=n) will give N 
g. the ſolidity (s). Theorem. s dd x1 xn. it 
be Ex. Suppoſe the length of a paraholic-ſpindle, to be qi 
1 60 (1). and the greateſt diameter 40 (d): Required the 1 
1d ſolidity. | 1 
: i Operation. 40 40 X00 K 0.41888 412.48 the ſo- 7 
88 idity. . | 1. 
il Note. The uſual method of meaſuring irregular ſolids, j 
ſuch as craggy ſtone, lumps of metal, buik2s of ſh ubs, &. 9 

of is to fill a veſſel with water, and then to put in the ſolid, and ; 
meaſure the water that flows over; as ſuppoſe you immerſe a 1 

1 ſolid in a regular veſſel full of water, and by ſuch immerſion \ 
N 5 ale gallons run over the top of the veſſel, then the content of Ag 
this immerſed ſolid is 282 multiplied by 5 is equal to 1410 ſolid 17 

Yo inches. Or if you put the ſolid intoa regular veſſel, and fill the | 
d, veſſel up with water, then take out the ſolid and meaſure the 1 
empty part of the veſſel, it will give the ſame content. \, nh 

1 eee — 

$1V. Of BOARD MEASURE, 

* ; 13 

OARDS ate meaſured by ſuperficial meaſure, the 1% 

e | thickneſs not being regarded : So that a board 1s k& 
0 moſtly a parallelogram (or may be reduced to ſuch), the Hi 
meaſuring of which is ſhewn in Sect. 2. Prob. 3; The uſual KY 

e method of meaſuring boards, is to take the length along 

l the middle between the two ſides, and breadth in the mica 12 

dle between the two ends. Then, 1 i 

F Rule. Multiply the length by the breadth and the 1 

goes will be feet, if both the dimenſions were taken in #4 

- cet, or feet and decimal parts of a fout; but if the lengts  _ WY 

was taken in feet and breadth in inches (which is moſtly 1 
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the cafe), divide the ſaid product by 12. Or if both was are 2 
taken in inches, divide the product by 144, and the quote 11,25 
will be fat feet · how 
| Note. In meaſuring a quantity of boards that have the Op 
_ fame length, bit different breadths, the beſt way is to take the r 
(with a ſtring) a'l the breadths in one dimenſion, and T] 
multiply that by the length of one board. And in meaſuring . 
a ſtock of boards that have the ſame length and breadth, find will. 
the content of one board and multiply that by the number of No 
boards, | : the a! 
$A MP LK $ | dime! 

1. If a board be 20 feet (or 240 inches) long, and 0 

18 inches (=I, 5 feet) broad; how many ſquare or flat feet 6. 
doth it contain? will 


Operation 


6 


240 X 18144 — quired. - 


erf WR Is feet, the content re- 

2, There is a parcel of boards, the ſum of whoſe 
breadths, taken together, is 87, 5 feet. and the length of 
each is 8,75 feet; how many ſquare feet do they all 


contain?! 

- Oper ation. 87, 5 X8.75=765.625 ſquare feet. 

3. Suppoſe a ſtock of tapering boards, 25 in number, 
the fergth of each to be 16. feet, and breadth, taken in 
che midale, 105 inches; how many ſquare feet does the 
ſaid ſtock of boards contain? 


Operation. 16.6 XK 10.5 Iz 14 525 feet, the con- 
tent of one board. Then 14,525 & 25 263, 125, feet the 
content oſ the whole. phat | 

Note. If a hoard be irregular, that is, broader in ſome 

places than in others, take breadths at the broadeſt and narrow- 
eit places, add all thoſe hreadths together, and divide the ſum 
by the number of breadths, and the quotient will be a. mean 
bre:dth; which will reduce the board to the form of a 
parallelogram. | 1 8 ; 
4. There is a board whoſe length is 154 feet, but irre- PE 
gular in breadth ; therefore five breadths are taken which 


are Re 


„„ ww 
24 1 


. 


mas py TP 


U N F 
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are as follows: 1ſt, 11,5 inches, 2d. 11 inches; 3d. 
11,25 inches; 4th. 13,5 inches, and 5th. 14,25 inches; 
how many ſquare fee: doth it contain! 5 

Operation. 11, 5 T1 411.25 113 5114 2525 212, 3, 
the mean breadth. 

Then 15,5 K 12,3 =190.65 ſquare feet, the anſwer. 

. 5 If a board be five inches broad, how much in length 
will make a ſuperficia! foot ? 

Note. Since the produt of th: Heth and hreadth gives 
the area, its evident that if the are , livided by one of thotd 
dimenſions, the quotient will be the other, 2 

Operation 144—=5=28 8 inches in length. | 

6. If a board be 18 inches broad. how much in length 
will make a ſquare foot? Anſw. 8 inches. 


CV. Of the Meaſuring of 7 IMBER- 


/ HERE are various ſorts and forms of timber, 

If it is hewed, and the ends are ſquares or rect - 
angles, and allof a thickneſs, it is a parallelopipedon, 
If it is thicker at one end than the other, it is the fruſtom 
of a pyramid. If it be round and all of the ſame 
thickneſs it is a cylendar ; but if it be thicker at one end 
than the other, ir is the fruſtum of a cone 


For the meaſuring of each fee Section III. But 


there is a cuſtomary way of nieaſuring both ſquare and 
round timber, which, tho? it be erroneous, is uſed by all 
dealers therein. Workmen, and meauſurers, uſually 
gird the tree in the middie with a cord, and take the 4th 
part of that compaſs or circumference, and eſtimate it as 
though it was the tide of a ſquare, whoſe area is equal to 
the ſection of the tree, at the place it was girded. 

It is a cuſtomary allowance to the buyer, to take the 
girt where he pleaſes. between the greater end and middle 


of the tree, „„ ns pul 

5 PN ODER M . 

To compute the ſolidity (or content) of round timber, by. 
having the length and circumference given. „ 

Cass I. When the tree is ſtreigbt, and the ends are equal, or 
near ly [ds 5 | 


5 : 
27 2 
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; Rule. Multiply the ſquare of one fourth the | circumſe. 
rence by the length, and the product is the content in 
feet, if both the dimenſions be expreſſed in feet and deci- 


mal parts thereof; which is the beſt and eaſieſt way. But 


if one dimenſion be feet and the other inches, divide the 
{aid product by 144, and the quote wi'l be the ſolidity ; 


or if both dimenſions are inches, divide the product by 


1728, and the quote will be the ſolidity in feet, 
et) 290 n N A MAP I UE 6. 
1. What is the ſolidity of a tree, whoſe compaſs is 36 


. inches, and len-th 20 feet? 


Operation. 36—4=9 inches, 75 foot; 
Then, 75 X,75 x 201, 3 11 feet the content re- 


guired. Or gx9 x20-144=117 feet. 


2. What is the ſolidity of a tree whoſe length is 331 


feet, and £ of the compaſs 17 inches ? 


Operations 17 X17 X33,5--144=67,23 feet the con» 
tent required. | 5 
3. What is the ſolid content of a piece oftimber whoſe 
length is 204, 5 inches; and Z of the circumference 20, 5 
A 
Operation. 20,5 & 20, 5 X 204, 5 1728 =49,734 feet 
the content required. | 


4+ What is the ſolidity of a piece of timber, whoſe 


length is 9 feet, and £ the circumference 39 inches ? 


Anſw. 102,984 feet. 


Note. If the tree is crooked, its length muſt not be mea. 
{ured on either the convex, or concave {ide of the curve. 


CASE II. I hen the iree is unequally thick, or taper. 
Rule. Gird the tree in as many places as are thought 


neceſſary: add che ſeveral girds together and divide that 
ſum by the number of girds, the quote will be (as thought 
by the workmen) a mean compaſs; the fourth of this 


mean compaſs ſquared and multiplied by the length, 


' &ives the ſolidity. 
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5. A tapering tree 20 feet long, is girdedin four places; 
in the firſt it is 72 inches, in the ſecond 60, in the third 52, 
and in the fourth 48: what is the ſolidity in feet ? 


Operation. 72+60+ 52+48=4=58 a mean com- 


| paſs, and 585-4=14,5 inches; then 14,5 & 14,5 & 20> 


1442=29,2 feet, the content required. 


CASE III. Any piece of wood that is 24 inches in com · 
faſs (or 6 inches ſquare) is efteemed timber; therefore if any 
branches or boughs meaſure 24 in compaſs, their /olidity muſt 
be found and added to that of the tree. 


Note. So much of the trunk, as meaſures leſs than 24 in- 
ches compals, is not eſteemed timber, 


6. Required the ſolidity of a tree 40 feet long; 27 
inches quarter compaſs; one branch 14 feet long by 28 
inches circumference, and another 10 feet long, by 24+ 
inches compals, T ET 

Operation. Firſt, 27 =12==22,5' feet, 28 4 un. 
25583 foot, and 24-=4=6 in. , 5 foot: then 2, 25 K 
2,25 X40 = 202, f feet in the tree, , 583 Xx, 583 x 14 
3.35846 feet in one branch, , 5 X, 5 XIo==z.5 feet in the 


other branch. And 202, 5 + 3.35846 2,5 208, 35845 
the ſolidity requii ed. 


CAsE IV. When the trees have their bark on. 


In meaſuring ſuch timber for ſale, it is common to 
make an allowance to the buyer on account of the bak; 
thus, in oak, one tenth or one twelfth part of the circum- 
ference is deducted ; but the allowance for the bark of 
aſh, beach, elm, &c. is leſs. 


Rule. From the given circumference, ſubtract the al- 
lowance for bark; and with the remaining compaſs, find 


* 


the ſolidity, as before. 


7 Required the ſolid content of an oak tree whoſe: 
length is 44+ feet, and 60 inches quarter compaſs ; allow- 
ing one tenth for bark? WENN 

Operation. 60-10 g the allowance, then 6o—b6= 54= 
4,5 feet, Ith of which is 1,125 foot; 2 | 

Then 1,125 X 1,125 & 44. 56, 32 feet, the 8 8 3 

E 


r 
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To compute the ſolidity of ſquare or flat timber, ſuch 
as balks, or plank, &c. | 
Rule. Take the breadth and depth in the middle, if 
both ends be nearly of a thickneſs ; but in tapering ſquare 
(or flat) timber, take as many breadths and depths, as 
are thought neceſlary ; ſrom which find a mean breadth and 
depth as taught in Caſe II. Prob, I. Then multiply length, 
breadth and depth together, and the product will be the 
true ſolidity. | | | 
1. If a piece of timber be 13.2 feet long, and 1,52 
foot ſquare, how many ſolid feet doth it contain? 
Operation, 1,52 X 3252 X1342=30,49728 feet, the anſw. 
2, If apiece of timber be 30 feet long, 20 inches 
broad, and 154 inche, ceep, how many feet doth it 
contain? | 
Operation 20 * 15,5 & 30 ＋ 144 64, 583 feet the anſw. 
3. There ate 5 planks, the length or each is 20, 5 


feet, breadth 1,2 100t, and depth C, 4 of a foot; how 
many ſolid feet of p. ank do they contain ? | | 


; Operation, I. 2 X0.4 * 20,5:=9,84 feet, the ſolidity of 
I plank ; then 9,84 X5=49,2 feet the anſw. 


Note. Workmen, and meaſurers, reckon 40 feet of un- 
hewn, or rough timber, and 5o feet of hew timber to a load, 


ſuppoſed to weigh aton, or 20 cwt. For ſay they, hewn timber 


is meaſured by the ſquare, and is very near exact; but rough 
timber by the girt, (or quarter compaſs,) which is about one 
fif h leſs than exact: therefore divide the feet in rough timber 
by 40, and in hewn (or fawn) timber by 5o, and the quotient 


gives the loads (or tons). 


70 find hew much in length is required to make any given Sor 
lidity of timber. Becauſe the product of the length, 
breadth, and depth, gives the content; therefore, if the 


given ſolidity be divided by the product of any two di- 


dimenſions, the quotient will b the third 
3 Exam, 


2 — 


Exa1 


inches 


ö 
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Exam. 1. A piece of ſquare timber whoſe fide is 6 
inches; how much in length will make 2 ſolid feet? 
Operation. 6 X6=36, and 1728 x 2=3456 cubic inches 
in 2 feet: Then 345630 96 in, =8geet the Anſw. 


Exam. 2. A piece of timber whoſe breadth is ꝙ in- 
ches, and depth 4; how much in length will make 14 
fold feet ? | 3 

Operation. ꝙ & 4=36, and 2592, the cubic inches in 
1; feet: Then 25922367 inches = feet the Anſw, 


1 th * a 2 _— i. - „ At. 1 


$ VI. Of ARTIFICERS WORK, 


A TIFICERS have different ways of meaſuring 


according to the cuſtom of each cratt ; ſome give 

the content in feet, ſome in yards, ſome in ſquares, ſome 
in rods, &c. . 

They allo differ according to the cuſtom of the place 
ſome give the content in one denomination, and ſowe in 
another, | | 

Artificers ſeldom uſe ought but ſuperficial or flat mea- 
ſure, and becauſe ayalls, doors, floors, windows, roofs, &c. 
are /quares or parallelograms, their areas are found by 
Prob. I. or III. Sect. II. but if any other form come in 
practice, it cannot but come under ſome of the rules ia 
the foregoing ſections. 


1. Of Brichlayers Work. 


Bricklayers commonly meaſure their work by a rod or 
164 feet: the ſquare of which is 2727 feet: but in Pra- 
tice, divide the area found by 272, the quotient of which 


are the rods required. In ſome places they meaſure by. a 
rod of 18 feet; whoſe ſquare is 324 feet: and in othars 
they meaſure by the rcod, of 21 feet long, and 3 broad, 


containing (21 X3=)63 _ feet ; and here they do 
not regard the wall's thickneſs, but moderate the price 
accordingly. - 

| Note 


6221 7 


Note. Brickfayers moſtly compute or value their work at 
the rate of a brick and an half thick, called ſtandard thickneſs; 
and if the thickneſs of the wall happen to be more or leſs than 
ſtandard, it m reduced to ſtandard thickneſs as follows: 


Multiply the area of the wall, by the number of half 
bricks in the thickneſs of the wall; divide the product 
by 3, and it gives the area. q 


Exam, 1, How many ſquare rods, of fandard thick- 
nels, are there in a wall 72+ feet long, 197 feet high, and 
52 bricks thick? Anſw. 18,8 rods, © 


Firſt .72,5X19,26=1395,625 the ſuperficial contents 
then 1395,025 X11=-3=5117,291 feet the area in ſtan- 
dard thickneſs ; and 5117,291=272=18,8 rcds the Anſw. 


Exam. 2. A wall being 72 feet long, 34 feet high, 
and 3 bricks thick, how many rods of brick work, at 18 
feet the rod, are contained in it? N 
Here 72 342448, and 2448 x7—3=5712 the area 
in feet at ſtandard thickneſs. Then 571272324217 rods, 
204 feet, remaining; the Anſw. 


Exam. 3. A wall being 62 feet, 6 inches long, 14 
Feet, 9 inches high, how many roods of brick work, at 
63 ſquare feet or 7 ſquare yards the rood, are ecntained in 
it? Anſw. 14 roods, and 4,4305 yards 

Firſt 14.75 & 62, 5 921, 875 ſquare feet, 
Then 921,875 9 = 102, 4305 iquare yards, and 102 
7 =I rocds : 4, 4305 yards remain. | 

Note. The uſual way to take dimenſions of a building is 
10 meaſure half round it on the out- ſide, and half round it on 
dhe infide with a chord; which gives the true compaſs of the 
building. If it be all of a height, meaſure its height at any 
place from the bottom of the foundation; but if the height be 
unequal, take ſeveral heights, add them together, and divide 
their ſum by the number of heights, and the quotient will be 
a mean height. The gable ends above the ſquare being tris 
angles, ate meaſured as ſuch, 


Exam, 4: Suppoſe each fide wall of an houſe be 303 
feet long on the out fide, each end wall 141 feet broad on 
the inſide; and the height from the foundation to the 
ſquare 553 fect; and the gable (or triangular part at top) 
£9 
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to riſe 42 courſe of bricks (reckoning 4 courſe to a foot). 
Now the firſt 20 feet in height is 24 bricks thick, the 
next 20 feet 2 bricks thick ; 15E feet above 14 brick 
thick, and the gable end 1 hrick thick at will it a- 
mount to at 51. 10s. per rod, of 272 ſqu feet, ſtandard 
thickneſs? Alſo how many ſquare yards, not minding 
the thickneſs, as if it were a ſtone building: 


42-4 =10,5 the beight of the gable, at each end. 
30 ＋ 30 +144 +14} =90 the compaſs of the building. 


ſquare feet 


14,5 XI0,5 X23 101,5 at! | 

goXxls,5g | FER 1395 at 4-4; - r 
92 20 X 43 — 2400 at 15 bricks thick. 
90 X20 X53 3000 at 22 


— 


The area of the houſe is 6896,3 ſtandard thickneſs, 


4 feet l. — J. „ An, d. 
$ 272: 5,5 :: 6896,55: 139,45 122139: 9; of 
the amount. And 6896, 5 5 a 3 
In meaſuring a chimney, the uſual way is, if it ſtan de 
alone without leaning againſt a wall, &c. to gird it about 
below the mantle, and take that for length, and the height 
of the room or chimney ſo far as it keeps the ſame girt 
for the breadth ; the product of theſe two is the content: 
but if it ſtand againſt a Wall you muſt meaſure it round 
to the wall for the girt, and take the height as before. 
It is cuſtomaty in molt places to allow double meaſure tor 
chimnies, But in Sheffield, and ſeveral other places, 
they allow one ſhilling a yard runing meaſure for chim- 
ney pipes, meaſuring from the hearth to the chimney top. 


2. Of meaſurements by the Square, as F looring, Partitions 


ing. Roofing, Tyling, Sc. 


In meaſuriny theſe works, the dimenſions are taken 
by a rod of 10 feet; and therefote the reſult is in ſquares 
of 100 feet each. Hence divide the area found by 100, 
and the quote will be the number of ſquares required, 


E e 2 | I» 
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In flooring they deduct the hearth-ftone, except it has 
a border round it; and then the hearth is meaſured in 
with the floor. 

In roofing, tyling and flating, it is cuſtomary to reckon 
the area and halt area ot the flat or floor for the area of 
the roof; or thus, as 21s to 3, ſo is the area of the floor 
to that of the roof, when the ſa'd roof is of a true pitch. 

Note 1. All roofs are ſaid to be of a true pitch, when the 
raſters are three.fourths of the breadth of the building. 


If the roof 1s more or leſs than a true pitch they meaſure on 
the r:dge, and from the eaves on one ſide to the eaves on the 


other with a rod or ſtring, 
2. Double meaſure is commonly allowed for hips, rallies, 


gutters, &c. And in lating and tyling it is common to allow 
double meaſure at the eaves for fo much as projects over the 


piate. | 
Slating is ſometimes meaſured by the ſquare yard, and ſome- 


times by he rod of 49 yards ſquare, &c. | 
Exam. 1, Suppole a houle of three ſtories, brides the 
ground floor, is to be floored at zl. 10s, per ſquare, that 
the houſe meaſures 30 feet 6 . by 24 feet g inches; 
that there are 7 fire places, whoſe meafures are, three, 
each of 6£ feet by four feet; three other, each of 5 feet g 
inches, by 4 feet 6 inches; and the ſeventh 6 feet g inches, 
by 5 feet; and that the well hole forthe airs, is 10 feet 6 
inches, by 83 feet; what will the x hole come to? 
Firſt 6, 5 x 4x3 278 the iſt three fite- places. 
5.75 x4, 5 X3=77,925 the 2d ditto. 
6775 x5. £3375 the 7th. hire place. 
10,5 X8,5 X4=357, the well hole upon 4 floors, 


A » 


546,375 the whole of the deduction 


And 30,5 X 24,75 * 4 = 3019, 5 the area of the 4 floors, 


546, 375 the area of the deduction | 


1002473, 125 =area cf the work 


24 ſquares 73,125 feet. 


feet I, feet bs 1 
As 100 5, 6::2473, 125: 136021875 
e er, ; 361. 51d, the Anſwer, Ex; 
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Ex. 2. If the breadth of a roof with the uſual allowance 
at the eaves be 30,5 feet, and length of the 
ridge 50 feet, how many yards, „ and rods are 
contained in it? 1 | 

Firſt 30,5 x 50==1525 ſquare feet, or 169 yards 4 feet, 
or 3 rods, 22 yards 4 feet, or 15 ſquares 25 feet, 

Exam 3. If a partition between two rooms be 80,5 
feet in length, and 124, in height; what will the works 
manſhip col at 6s. 6d. per ſquare ? OY Tot I CLI 


Firſt 80,5 X12,25==986,125 ſquare feet, which ed 
by 100 g, 86125 ſquares. 
Then as 1: 6,58. :: 9.986125: 64, 0981258. 
Or 31. 48. 1d. the Anſw. 85 4 
Exam. If a houfe meaſure within the walls 50 feet in 
length, and 30,5 in breadth ; and the roof be of a true 
pitch; what will it coſt roofing at 10s. per {quare, 


Firſt 30,5 X50==15 25, the area of the flat, or floor; 

Then as 2 : 3:;1525 : 2287,5 the area of the roof. 

And 2287,5 —-100==22,875 ſquares, which at 108, 
per ſquare amounts to 111. 85. 9d. the Anſw. 

'There is other work about a building done by the 
Carpenter, that is meaſured by the foot runing meaſure, 
a> cornices, doors and caſes, window frames, hntels, gut « 
tering, ſkirt- boards, &c. | 


muy 


3 Of Meaſurements by the Yard Square. 


As Joiner's, Painter's, Plaiſterer's and Paviour's Work. 
In each of thefe wol ks, it is beſt to take the dimenſions 
by a decimally divided yard, EL 


Of Joi ners I ork. 


Joiners take their dimenſions with a firing, meaſuring 
round the room or floor for the length; and for the 
breadth, they meaſure from the tap of the cornice to the 
floor, gircing the firing over all the mouldings and 
ſwelling pannels ; for they ſay they ought to mea» 
ſure where their plane touches. of Is; 
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Note. All ſtu inch and half thick and under, wrought 
on both ſides, is ers reckoned at work and half work; 
but ſtuff of greate 
at double work. y make deductions for vacancies that fall 
within their work; and meaſure window boards, ſofit boards, 
cheeks, &c. by themſelves, | | | 
Exam. 1. What will the wainſcoting a room come to 


at 55. per ſquare yard; ſuppoſing the compaſs of th: 


room is 20,52 yards, and the keight (taking in the cor- 


nice and moulding) 4, og yards; ſix window ſhutters, each 
2, 3 yards by 1,3 yards; and the door 2, 4 yards by 1,08 
yards; the ſhutters and door as they are wrought on both 
ſides being reckoned work and half? 


Firſt 2,3 & 1, 3 x6 = 17,94 = ſix ſhutters area once. 
1,08 X2,4 = 2,592= door's area once. 
ok 3205552 butter and door. 

1 half the ſhut. and door. 
20,52 409+ = 83,9268} the ſhut. & door ones 


—— 


4)94, 1928= whole work, 


The Anſw. L. 23,5482= 23l. 10s: 112d. 


Exam. 2. If the window ſhutters about a room, or ſe" 
veral rooms, be 70 feet broad (that is, if all their 
breadths in one ſum = 70 feet) and the height of each 
ſhutter 6,5 feet ; what's the content in yards at work and 
half? Anſw. 75,8 yards, | 


Exam. 3. If the compaſs of a room be 96 feet 3 inches, 
and height 12 feet 9 inches; how many yards of wain« 
© ſcoting Goth it contain ? Anſw. 236 yards, 3 ſquare feet. 


ee Of Painters Wark. 


Painters work is meaſured in the ſame manner as that 
of Joiners, by a firing, becauſe the bruſh goes into the 


| hollows and over the ſwellings: it being ret ſonable they, 


mould 


neſs wiought on both ſides, is valued 
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ſfould be paid for all places whereon 
Their price is generally proportio 
times they lay on their colour, 


Note. There muſt always be made deductions for vacancies 
within the dimenũons taken. 
Exam · Suppoſe the compaſs of a room is 24,94. yards, 
and height (taking in the cornice and mouldings) 3,86 
ya: ds; the door 2,5 yds. by 1, 25 yd ; five window ſhat - 
ters, each 2,22 yds. by 1,11 yd. ; the window caſes 


ir colour is laid | 
the number of 


o, 38 yd. deep, and 2,66 yds. high; a cloſet the height of 


the room, 1, 10 yd. deep, 1,58 yd. in front; the ſhelves 
taken togetner, 7,5 yds. by o, 28; the fire place 2,25 yds. 
by 1,66 yd, (which muſt be deduttec) ; the thutters, 
door, and ſhelves coloured on both ſides ; What will the 
whole come to at 8d. per yard? FM bv) 


Firſt 2,06x2+1,11 X2==7,54 the length of both "TSP 
top and bottom of one window cale, in one ſum : And 


——— ẽ ——Æ2nV — EE, 


1,10 N 41558 X2=5,48 the compaſs of the cloſet : 
Then 7,54 * o, 38 X5=44,3200 area of the 5; wind caſes. 
5,48 K 3.86 221,328 area of the cloſet. 

7,5 X0,28X2 = 4, 2000 area of the ſhelves, 
2,22 X1,11 X5=12,3210 the ſhutters once. 
2,5 K, 25 = 3,1250the wage d s a 1 
| area oſ the roommelud- 
24,94 * 3,86 96,2684 f ing the door, ſhutt. &c. 
The ſam of the areas = 15 1,3932 out of which deduct. 
2,25 1,6 = 3.7350 the area of the fre place. 
Remainder 147, 65 82 the area of the work. 
Then 147, 05 82 30 4, 92194. 4l. 188. 54d. the Anſw, 


Plaifterers Work. 


Wien a room is pla'ſtered take its compaſs in the inſide 
girding in chimnies &. where ever the work comes. and 
in taking over head dimenſions gird in the ſummer &. 

Ex. What will tlie plaiſtering a room come to at od, 

per 


i 


per yard, whoſe compaſs is 4772 yards, and height 4,3 
yards ; and the tos yards by 5,22 yards ? . 


2 
0 


” —2ä 2 — 


Firſt 47,2 & 4, 3 88 X5,22=234,6976 yards, the 


mea; which at 10d. per yard amaunts to gl. 158. 2d. 


Note. In meaſuring walls, deductions muſt be made for 


doors and windows when cafed with boards, but if plaiſtered 


where the caſing ſhould be, no deductions are made: Alſo, in 
rendering between quarters, you may deduct one fifth part for 
the quarters, braces, &c but in whitening and colouring one 
fourth or fifth part muſt be added, Where the quarters and 
braces project beyond the wall. | 


Ma ſons Work, < 


| Maſons wo k is ſometimes meaſured bythe foot ſquare, 
ſometimes by the runing foot (viz. only feet in length), 
and ſometimes by the ſolid foot, taking in all the three 
dimenſions, length, breadth, and thickneſs, Paving 
(which is meaſurcd by the yard ſquare) is alſo reckoned 
in with maſons work 
Ex. 1. If a wall be 112,25 feet long, and 16,5 fee 
high, how many rods, at 63 ſquare feet to a rod, doth 
it contain? | 5 


112,25 * 16,5 21852, 125 feet-63=29,4 rods the Anſw. 


Ex. 2. How many ſolid feet are contained in a wall 
64.5 feet long, 20,5 feer high, and 2,25 feet thick ? 
64,5 X 20,5 X2,25==2975,062 5 ſolid feet the Anſw, 
Ex. 3. A Pavement being 32 yards long, ard 5,58 
yards broad, how many ſquare yards doth it contain? 
5.58 K 32 178, 56 yards, the Anſw. 


Glaziers Work. 


Glaziers meaſwe by the ſquare foot, and commonly 


take their dimenſions nearer than any of the foregoing, 


For they'll go to the 8th or 10th of an inch, i 
Ex. 1. If there be 8 panes of glaſs each 2,23 fect 

high; and 1,28 feet bioad, how many ſquare feet? 
3,23 & 1,28 x 8 22, 835 2 ſquare feet, the Anſw. 1 
oc X. 
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Ex. 2. There is a houſe with three tire of windows, 
five in a tire; the height of the firſt is 7,5 feet, of the 
ſecond 6,3 feet; of the third 6,2 feet; and the breadth ON 
of each, 3,32 feet: what will the glazing come to at 15d. 
per foot ? | 


13 Firſt 7, 5 46, 3 T 5, 2 19 the height of the windows in 


i one row upwards that are over each other, which x hy 
a $, the number of windows in a tire, this gives the length | 
1 of all the 15 windows: thus 19 x 5==9g5 feet, the Jength = i 


of the whole, 5 
Then 95 x 3.32==315,4 feet the area, And 315, 415 
= 191. 14s. 3d. the Anſw. ; 


VII. Of LAND SURVEYING 
URVEYING of Land, or Planometria, is the 
art of meaſuring all manner of plain figures, in or- 

der to know their ſuperficial content ; and requires the 

practitioner (who would be a complete maſter of it) to be 
well (&jll :d in numbers, both whole and hioken, with the 
extraction of Roots, Geometry, and plain Trigonome- 
try : Bat as this Treatiſe dues not furniſh the learner 
' with plain Trigonometry, I refer him to a little Treatiſe 
wrote by Mr. Tho. Simpſon, price is 6d, Thoſe who are 
deſirous of ſeeing a great variety of Trigonometry both 
in theory and practice, plain and ſpherica!, may ' conſult 
Mr. B. Martin's Young Trigoncmeter's Complete Guide, 
in two Vclumes ; price 10s. 6d. | | } 
In Surveying Land, the Inſtruments in common uſe are 

the Gunter's Chain {as deicribed in Table th, page 23) 

for meaſuring ofdiſtances; the ſemicircle, t lain table and 

theodolite for taking the ang es; and a protractor, or 
plait ſcale, and compaſſes, for piotting or delineating the 
dimenſion of the fielu on paper, in order to reduce it to 
triangles, and thereby iO find the true ſupe. ficial content or 
area. in acres. roods, and poles. | | 

In Meaſuring with the Chain, be careful to get the 
ſhor:eſt diſtauce between any two objects; otherwiſe you _ 
will make more of the land than there really is. In or» 
der heicunto you muſt provide ten {mall flicks like arrows 
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= harp at the end to tick in the ground. Then having 
- Her White marks at the angles of the ſield, and at 
- Other 


| laces where you ſee occaſion, let your aſſiſtant that 
leads the chain, carry all the arrows in his left hand, ſave 


23 one in the right with the chain; and when he ſticks 


down one of his arrows, always be ſure that it be in a 


BY right line with the white and the eye of him that follows 


the chain, who is alſo to gather up the ſticks, Go on 


thus to the diſtance you are to meaſure, whether it be a 


diagonal, perpendicular, or the boundary, off ſet &c. 
By this inethod he that follows the chain and gathers up 
The ſticks has a ſure method of counting the number of 
chains, without any trouble, or fear of error. For, in- 
ſtance, you find a diſtance to be 7 chains 56 links; when 
this is ſet down in your ſield book, ruled in proper co- 
lumnes, for that purpoſe, it will ſtand thus 7,56 So if the 
diſtance is 5 chains 8 links, you enter it thus, 5,08, al- 


| 8 ways minding to ſet a cypher in the place of primes in 


the links, if they be under ten. The reader, thus furniſh» 


2 ed being well acquainted with Decimal Arithmetic, and 


with Menſuration of Superficies, as taught in :t.is Teatiſe, 


- qualified to go into the field, in order to meaſure the 
ſame, 


How t rake the Plot of a Field, by the Chair only, and 
to caft ap the content thereof, = 


In order hereunto, you muſt provide yourſelf with a 
ſmall inſtrument called a Croſs, which you may make of 
wood; thus, take a piece of Box wood turned round, and 
about 2 or 3 inches diameter: with a fine ſaw cut on the 
upper fide two ſlits croſs ways, that ſo they may be exactly 
at right angles with each other; and on the under ſide 
of it let there be a hole for the conveniency of placing it 
upan a ſtaff about your own height in time of practice. 
Being thus prepared, go into a field, and upon a piece of 
paper draw a rough draught of it, as near the ſhape as you 


can. While you are doing this, let your aſſiſtant place 
pieces of white paper at the angles A, B, C, D, E, F, G, 
D, H, and 1. Then, your aſſiſtant takingthe chain and 
arrows, ftand-at B and direR him to go towards I; and as 
1 yoo 


63% 


you go along, by help of your crefs take the perpendi- 3 


_ cular KC; that is, find ſuch a point in the line BI, that 
the ſtaff being pricked down, you can ſee thro! the ſlits 
the points I, B, and C, without moving your ſtaff, which 
will be the point K; put down the chains and links 
BKI, 50; leave a mark at K, and meaſure on to L; 
here, by help of your croſs looking at B and A, y ou will 
find out the point L, where the perpendicular AL doth 
fall; ſet down the number of chains either from B to L, 
or from K to L, it matters not which; leave a mark at L, 
and meaſure on to I, and ſet down the whole digonal 


Bl==3,75. Go back to L and mebſure the perpendicular 


| LA=—1,40, and CK—1,58, which put down upon your 
rough dravght, And thus the trapezium.ABCL is finiſhed, 

which note with the figure 1. | | 

Secondly» Mark the trapexium TDOH with the figure 
2. Then go to D, directing the aſſiſtant towards H, and, 
you will obſerve the point N to fall at 3,93 chains, and 
the point M at 4,55 from D; where leave marks, and 
meaſuring on to H you will find the whole diagonal DH 

=5,78 chains; which inſert in your rough draught as 
before. Then meaſuring the perpendicular MI, you 
vill find it to be ad MO, 09, 
 9hirdly. Go into the triangle GOQ,, which mark 
with the figure 3; and beginning at G, meaſure to- 
wards Q and as you.go-along, obſerve with your croſs 
that the perpendicular OP fails at P, 1,11 from G; at P 
leave a mark, and meaſure to Q, finding GQ==3,54 
chains. Then going backtoP meaſure PO and you will 
find it to be 1,08 chains. Eb 

Laftly. There ſtill remains the Trapezium FQDE un- 
meaſured, which note with the figure 4. Then coming 
to F, meaſure towards D, and you will ſee the perpeh- 
dicular SE to fall at 1343 chains from F,which note down 
in your rough draught as before; meaſuring on you will 
find the perpendicular RQ to fall at 1,72 chains from F, 
which alſo note down: And meaſuring to D, you will 


find FD ==3,23 chains which alſo note down, Then 


coming back to the marks which you left at R and 8, 
meaſure 8B and you will find it = 0,60 links, and 
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QR =0,36 links, which wt down in your field draught, » 


and the meaſuring is all finiſhed. | thy 
Note, You muſt remember, when in the field, to meaſure , 

ID and BO, they being of * in plotting, but not in caſting | 8 

up of the dimenbons. P 


For the Reader's better information, I ſhall here inſert | 
each particular meaſurement in chains aud links. 


ch. links | ck links | ch links, 
1, 50 DH s, 78 FR Ai, 72 
I, 22 Ml =1, 80 FD =3, 23 . 
3575 | NO =1, og {| SE =o, 69 
1, 40 | GP =1, 11 QR Doe, 35 | 
1, 78 GQ =3, 54 | 1D =4, 94 { One 
=, 3» 93 PO Si, o8 {| DO 4, 15 

477 IS =1,43 | To 


11 
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To plot the ſame. When you have finiſhed the work in | 
the field, you may plot and caſt it up at your leiſure, thus. 
Take a clean piece of paper, and with a black lead 


pencil draw a line at pleaſure. Take 1 chain 5o links from 


your ſcale and lay it from B to K; take 1,22 and lay it 


from K to L, and 3,75 Chains fromB to I, This done, 
take your protrator and lay the center to K; prick off the 
Perpendicular CK, and thereon lay 1,78 ; lay the center 
of the protractor to L, and prick off tbe perpendicular 

A, and thereon lay f,40 chains: Draw an occult line, 
and thereon ſet 5,78 from D to H; take 3,93 chains and 
ſet them from D to M; lay the center of the protractor to M 


and N ſeverally, and prick off the perpendiculars MI and 


JO; take 1, 80 chains and ſet them from M to I, and 
1,09 from N to O; do thus by the reſt of the baſes and 


perpendiculars; and then by drawing the boundary lines 
AB, BC, CD, &c. you will have the true plot, or figure of 


your field as is repreſented above. | 
Laſtly, To caſt up the dimenſions, find the area of 


each figure, and their ſum will be the content of the whole. ; 


AL+CK xBI_140+178 x 37 | BE $a 
IM+ ON KHD 280410 X57 7 4, e trapez 
| Ween 2 | 2 P : 


2 | 
GQXPO 354X108 191163 triangle, 


| 2 2 
SE+QR 
E+G es; 3.23 15342==4 ktrapez. 


acre 177604 = the area. 


: roods 3, 10416 
| | 40 
A. R. P. 
Anſw. 13 4 poles 4, 16640 


QUE 8T 1 0:% 
One morning in May, I went to ſurvey, 
As ſoon as bright Sol I eſpy'd; 
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l nesſured round a four corper'd ground © Chains, 
Iich. Majgin's the length of each tide x AB=15,60 


= The Angle at B, together with D, BCD 13, 20 
An hundred and eighty degrees, CD =30,00 


The Meadow's content, is all that I want, DA = 26 œO 
Aſfiſt me kind Sirs if you pleaſe. - - A ONS 
Solution. Becauſe the angles Band D taken together 
- are equal to two right angles (180 degrees), the longeſt 
ide of this figure malt of courſe be the diameter of a eir 
cle; and the otner three ſides drawn within the ſemi-circle? 
will exactly complete 
the quadrangle. Now 
by the ziſt propoſition. 
of Eackd third Book, 
two right lines drawn 
from the extremities of 
the diameter meeting 
each other any where 
lia the periphery of a 
& circle, always form a 
2 right angle: Therefore 
2 by drawing the line Ac 
3 to meet the line CD in 27 


the point C, the angle ACD will be a right angle, 
Hence in the right angled triangle ACD, the Hy po he- 
nuſe AD, and the leg CD are given, to find the leg AC; 
then + AC Xx CD = the ares of the triangle AC D. 
Tbus AC = 20 x26—m10x10=24; then 24 X 10 
2=120, the area of the triangle ACD. Now in the 
triangle ABC. there are given all the three ſides to find the 
area, thus, 15,6 13, 1 24 52, 8 the ſum, 2 ſum 20, 4. 
- and 26, —24 254 the iſt diff 26,4—13,2 13, 2 the 2d 
diff. 26,415, 52 10,89 the zd diff then 26,4 * 13, 2 x 
2.4 * 10, 89032, 016; whole ſquarę root is 95,4 {quzre 
chains the area ofthe triangle ABC, and 420+95,4=215,4 
ſquare chains = 21 acres, 2 roods, 6,4 poles, the arca 


required. 
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